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PYEOTECHNY. 

BY  PRACTICUS. 


PREFATORY  REMARKS. 

The  art  of  P3nrotec]iny  has,  like  almost  every  other  art  in 
these  days  of  experiment  and  research,  undergone  many 
processes  of  change  and  improvement.  In  fact,  that  part  of 
the  art  which  relates  especially  to  the , preparation  of  coloured 
fires  may  be  regarded  as  entirely  new ;  for  not  only  has  the 
danger  which  arose  from  the  spontaneously-combustible  nature 
of  some  of  the  old  compositions  for  this  purpose  been  obviated 
and  removed,  but  many  new  colours  have  also  been  intro¬ 
duced  (principally  by  the  foreign  artists),  and  the  pyrotechnist 
is  thus  enabled  to  produce  new  combinations  and  contrasts, 
which  twenty  years  ago  were  altogether  unknown. 

But,  notwithstanding  all  this  improvement  and  progress,  it 
is  a  remarkable  fact  that  no  work  has  been  published  in 
England  upon  this  subject  since  the  year  1830.  We  have 
not  even  kept  pace  with  neighbouring  nations  in  this  respect, 
for  an  excellent  work  has  appeared  through  the  French  press, 
entitled,  “  M.  Chertier  sur  les  Feux  d’ Artifice  ”  (the  book, 
however,  is  now  out  of  print,  I  believe),  and  there  is  also  a 
very  capital  manual  of  the  art  in  German,  “  Martin  Websky’s 
Lustfeuerwerkerei.” 
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It  is  true  that  articles  have  appeared  from  time  to  time  in 
encyclopaedias  and  books  of  that  class,  but  these  for  the  most 
part  have  been  copied  out  of  one  into  another,  and  of  all  that 
I  have  been  able  to  see  the  best  are  so  condensed  as  to  be  to 
those  uninitiated  in  the  art  simply  unintelligible  and  useless, 
and  to  the  initiated  often  very  confusing.  Moreover,  the 
professional  pyrotechnists  have  thrown  no  small  mystery  over 
their  work,  and  have  done  a  great  deal  to  further  the  idea 
that  the  awful  Promethean  rites  to  which  they  have  been 
admitted  are  not  to  be  thrown  open  to  ordinary  mortals,  and 
I  cannot  help  thinking  that  they  have  thus  thwarted  the  very 
interests  which  it  was  to  their  advantage  to  forward.  Let 
any  one  only  enquire  of  professional  photographers  whether 
the  practice  of  their  art  by  amateurs  has  injured  their  busi¬ 
ness,  and  has  not  rather  increased  the  demand  upon  them ; 
and  I  see  no  reason  why  the  same  should  not  be  the  case  with 
Pyrotechny,  though  not,  of  course,  to  the  same  extent,  be¬ 
cause  its  study  is  never  likely  to  become  so  popular. 

The  fact,  then,  that  no  work  in  English  upon  this  subject 
has  appeared  during  the  last  thirty  years  will,  I  trust,  be  re¬ 
garded  as  a  sufficient  apology  for  the  present  publication. 
From  its  perusal,  however,  there  will  be  derived  nothing 
new  to  those  who  have  already  acquired  a  proficiency  in  the 
practice  of  firework-making,  and,  for  aught  I  know,  the  pro¬ 
fessional  pyrotechnist  may  even  be  puzzled  by  the  absence  of 
technical  terms.  But,  on  the  other  hand,  I  would  have 
it  understood  that  I  am  not  writing  with  the  purpose  of 
describing  for  the  benefit  of  little  boys  the  mode  of  making 
squibs  and  crackers,  nor  am  I  going  to  tire  my  readers' 
patience,  nor  to  consume  my  own  time,  by  drawing  up  an 
historical  account  of  the  pyrotechnic  art  in  its  successive 
stages ;  nor  is  it  my  intention  to  enter  into  abstract  and 
abstruse  discussions  upon  the  mathematical  proportions  proper 
2 


PREFATORY  REMARKS. 


for  the  artist’s  tools  and  apparatus  ;  nor  to  trace,  as  has  been 
so  frequently  done,  the  true  and  lineal  pedigree  of  gunpow¬ 
der.  My  object  is  simply  this:_to  furnish,  for  those  who 
are  unacquainted  with  the  subject,  such  information  as  shall 
put  them  in  the  way  of  providing  at  any  time  for  family 
parties,  or  school  treats,  an  exhibition  of  fireworks,  capable  of 
affording  an  hour’s  real  amusement  to  any  number  of  people. 
I  say  to  any  number  of  people,  because  it  costs  no  more  to 
exhibit  such  a  display  to  one  hundred  than  to  ten,  and  be¬ 
cause  I  beheve  that  it  is  difficult  to  find  the  person  who  would 
rather  not  see  a  good  exhibition  of  fireworks,  or  who  would 
stigmatise  the  hour  spent  in  looking  at  them  as  ''  slow.”  It 
is  evident  that  the  public  demand  for  exhibitions  of  this  kind 
13  greater  and  more  widely  spread  than  it  was,  and  is  still  on 
the  increase ;  and  the  only  wonder  is  that,  under  these  cir- 
cumstances,  no  more  practical  system  of  Pyrotechny  should 
have  appeared  through  the  press.  I  am  not  saying  that  this 
work  wiU  supply  the  want  that  many  have  experienced,  for 
itwiU  be  entirely  elementary;  but  I  hope  at  some  future 
tim^  to  bring  out  a  more  advanced  and  extensive  work,  should 
I  d^cover  that  anything  worth  calling  an  interest  in  my 
subject  is  abroad.  This  work,  however,  will  be  thoroughly 
practical,  and  that  with  the  special  object' of  showing  how 
exhibitions  may  be  provided  at  a  little  cost. 

Now,  there  are  three  things  which  have  been  generaUy 
lUeged  and  admitted  as  sufficient  reasons  against  the  practice 
if  Pyrotechny;  these  are,  danger,  dirt,  and  expense.  Upon 
lach  of  these  three  subjects  I  wiU  state  what  experience  has 
aught  me  to  be  the  truth. 

First,  as  to  danger.  The  explosion  of  firework  factories 
rom  time  to  time  has  given  a  high  colour  to,  the  risk  which 
he  public  considers  inseparable  from  any  such  manufacture. 
>ome  time  ago  I  had  the  curiosity  to  inquire  as  far  as  I 
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could  into  the  cause  of  these  large  explosions,  and  in  no  one 
instance  could  I  discover  that  the  accident  arose  from  anything 
hut  carelessness  on  the  part  of  workmen  or  some  wilful  and 
unwarrantable  defiance  of  danger ;  and  I  am  quite  convinced 
that  danger  depends  far  more  upon  the  operator  himself  than 
upon  the  materials  used  in  his  work.  A  barrel  of  gunpowder 
is  not  the  thing  one  would  choose  for  a  seat  while  smoking  a 
cigar  or  toasting  a  muffin ;  but  be  it  remembered  that  there  is 
no  more  danger  to  be  apprehended  from  this  barrel  of  gun¬ 
powder,  when  properly  handled,  than  from  a  barrel  of  beer. 
And  then,  'gunpowder  is  a  material  which  the  amateur  will 
need  only  in  very  small  quantities,  being  used  far  less  than  is 
generally  supposed,  and  being  only  employed  to  give  projective 
force  or  to  make  reports.  Mealpowder,  which  is  gunpowder 
in  the  state  of  dust  and  not  in  grains,  is  extensively  used,  but 
is  in  itself  perfectly  safe.  Of  course  one  can  set  fire  to  the 
one  as  easily  as  to  the  other,  but  why  need  it  be  dangerous  on 
this  account?  There  is  nothing  easier  than  to  make  the 
practice  of  Pyrotechny  dangerous,  but,  at  the  same  time,  it  is 
not  only  possible,  but  very  easy,  to  manufacture  fireworks 
without  danger. 

Now,  as  to  the  dirtiness  of  the  work.  It  is  generally 
believed  that  the  making  of  fireworks  renders  cleanliness  in 
the  operator  impossible,  and  is  destructive  of  clothes  on  that 
account.  Now,  I  maintain  that  cleanliness  and  dirt,  as  well 
as  safety  and  danger,  are  mainly  dependent  upon  the  person, 
and  not  upon  his  work.  He  can  fairly  be  called  dirty  only 
if  he  is  never  clean,  or  if  he  makes  himself  unnecessarily 
dirty.  And  so  with  the  pyrotechnist.  While  handling  such 
things  as  charcoal  he  does  not  expect  his  hands  to  be  white, 
but  he  need  not  handle  charcoal  as  if  with  the  purpose  of 
making  his  hands  black.  Every  one  must  have  observed  how 
some  people,  in  whatever  they  are  engaged,  in  whatever  they 
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undertake,  will  do  their  work  cleanly  and  neatly,  while  others 
can  do  nothing  without  “making  a  mess.”  I  myself  have 
made  the  principal  part  of  several  exhibitions  of  fireworks, 
have  mixed  all  the  compositions,  have  done  everything,  in 
fact,  except  the  actual  ramming  of  the  compositions  into  the 
cases,  in  .my  own  sitting-room,  which,  I  flatter  myself,  is  as 
clean  and  tidy  a  room  as  one  need  wish  to  live  in ;  and  were  it 
not  for  the  presence  of  the  boxes  in  which  I  keep  my  tools, 
&c.,  &c.,  no  one,  ten  minutes  after  my  work  is  over,  would 
know  what  I  had  been  about.  This,  however,  I  have  only 
done  for  want  of  accommodation,  for  I  would  much  prefer 
working  in  some  out-house  or  room  given  up  to  the  purpose 
where  my  apparatus  would  be  less  out  of  place  as  furniture, 
and  where,  instead  of  having  to  get  out  all  my  things  afresh 
every  time,  I  could  resume  my  work  exactly  at  the  point 
where  I  had  left  it,  for  by  this  means  a  great  saving  of  time 
would  be  effected.  I  would  also  strongly  recommend  to  the 
beginner  the  use  of  an  apron,  and  some  hoUand  sleeves  to 
fasten  tightly  round  the  wrist  and  extend  above  the  elbow,  for 
many  of  the  compositions  employed  are  of  a  subtle  and  dusty 
nature,  and  will  penetrate  the  clothes  until  the  operator 
becomes  accustomed  to  use  them  in  such  a  way  as  shall  not 
make  them  troublesome  in  this  respect.  I  know,  however,  on 
the  best  possible  authority — viz.,  that  of  experience — that  fire¬ 
works  can  be  made  without  detriment  to  clothes  and  without 
violation  of  cleanliness. 

Expense  now,  in  the  third  place,  remains  to  be  considtsred. 
It  is,  perhaps,  not  generally  borne  in  mind  that  the  reason 
why  fireworks  are  expensive  to  purchase  is  that  they  take 
time  to  manufacture.  The  brown  paper  of  which  the  cases 
are  made,  and  the  compositions  with  which  they  are  filled,  are 
of  little  value  as  compared  with  the  time  of  the  workmen 
employed.  Now  one  supposes  that  if  firework-making  is 
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adopted  as  an  amusement,  there  is  sufficient  spare  time  for  its 
practice.  But  the  amateur  must  not  suppose  that  he  can 
become  proficient  without  some  small  outlay  at  the  first ;  his 
tools  and  apparatus  will  cost  him  something,  but  when  once 
procured  they  will  enable  him  to  make  twenty  exhibitions  as 
well  as  one.  And  he  will  do  well  to  bear  in  mind  that  if  he 
will  purchase  such  things  of  the  persons  whom  I  am  about  to 
recommend  he  will  incur  no  unnecessary  expense.  He  should 
also  know  what  to  order  ;  and  he  will  find  that  if  he  confine 
himself,  as  far  as  possible,  to  the  manufacture  of  one  useful 
size  of  each  kind  of  firework,  he  will  greatly  diminish  the 
number  of  tools  necessary  for  making  and  filling  his  cases. 
Much  expense  will  also  be  avoided  by  his  purchasing  the 
necessary  chemicals,  not  in  the  smallest  quantities  procurable, 
this  being  the  most  uneconomical  mode  of  purchase.  I  have 
avoided  the  employment  of  any  of  those  costly  preparations 
which  have  of  late  become  known  to  the  pyrotechnist,  and 
are  employed  principally  in  the  compositions  for  producing 
coloured  fires ;  not,  however,  from  any  wish  to  ignore  their 
excellence,  but  because  I  have  been  able  to  produce  without 
them  effects  with  which  I  have  always  been  satisfied. 

I  shall  now  append  a  list  of  those  fireworks  the  manufac¬ 
ture  of  which  it  is  my  intention  to  describe,  and  which  in 
combination  will  be  found  to  produce  all  the  effects  that  the 
amateur  need  desire  : — 

Eockets,  with  heads  of  brilliant,  tailed,  and  coloured  stars, 
and  golden  rains. 

Eoman  candles,  with  brilliant,  blue,  green,  yellow,  and  red 
stars. 

Gerbes  and  jets  of  brilliant,  Chinese,  and  common  fires. 

Wheels  of  various  devices,  horizontal  and  vertical,  plain  and 
illuminated. 

Bengal  white  and  coloured  slow  fires  for  illumination, 
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Lances,  white  and  coloured,  for  making  up  devices,  such  as 
names,  crests,  mottoes,  wreaths,  &c,,  &c.  * 

Tourbillons,  plain  and  brilliant. 

Chinese  flyers  of  different  kinds. 

Mines  of  serpents  and  crackers. 

Brilliant  suns,  single  and  double,  fixed  and  revolving. 

Port-fires  for  lighting  exhibition  pieces,  &c. 

The  pieces  which  I  have  enumerated  above  will  furnish  all 
the  necessary  elements  of  an  excellent  display.  And  I  have 
no  hesitation  in  saying  that  by  careful  attention  to  my  direc¬ 
tions  all  these  pieces  may  be  successfully  made.  I  shall 
recommend  nothing  but  what  has  been  found  to  succeed 
constantly  in  my  hands,  and  may,  I  am  sure,  be  made  to  answer 
in  the  hands  of  others.  I  entirely  disclaim,  however,  any 
attempt  to  describe  the  modes  of  manufacture  adopted  by  the 
professional  pyrotechnists.  I  know  nothing  of  the  secrets  of 
their  trade,  nor  have  I  any  desire  to  acquaint  myself  with  them  ; 
I  only  know  that  my  own  system  of  working  never  plays  me 
false,  however  different  it  may  be  from  theirs. 

There  are,  however,  a  few  things  which  I  strongly  recommend 
the  amateur  not  to  attempt  to  make,  for  the  reason  that  their 
manufacture  entails  a  considerable  amount  of  tedious  and  un¬ 
interesting  work,  and  they  may  be  bought  ready  made  of  the 
professional  pyrotechnists  at  a  cost  to  which  no  one  need 
object.  They  are  such  things  as  quick-match,  mine  ser¬ 
pents,  and  crackers,  and  pin-wheels,  if  indeed  these  are  neces¬ 
sary. 

I  will  now  proceed  to  give  an  idea  of  the  relative  numbers 
in  which  the  sevei'al  pieces  may  be  employed  to  foim  a  good 
exhibition.  This  will,  of  course,  be  but  a  mere  sketch  or  out¬ 
line,  intended  to  show  how  things,  very  simple  in  themselves, 
may  be  rendered  very  effective  in  combination  : — 

10  rockets :  3  of  these  with  heads  of  brilUapt  stars,  3 
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with  tailed  stars,  2  with  coloured  stars,  and  2  with  golden 
rains. 

10  Eoman  candles  :  6  of  these  to  throw  brilliant  stars,  and 
4  coloured  stars.  - 

12  wheel  cases :  3  to  make  a  single  triangle  wheel,  4  to  turn 
an  illuminated  vertical  wheel,  and  5  to  turn  a  horizontal  mine, 
wheel. 

3  tourbillons  :  2  plain  and  1  brilliant. 

A  Prince  of  Wales  feather,  consisting  of  3  brilliant  jets. 

A  bouquet  of  Chinese  gerbes. 

2  white  Bengal  fires,  2  green,  and  2  red  fires. 

2  cracker  and  2  serpent  mines. 

And  for  a  finale,  some  small  device  executed  in  lances, 
which  shall  change  into  a  5  or  8  pointed  brilliant  star  or  sun, 
accompanied  with  Eoman  candles,  and  a  mine,  either  of 
serpents  or  crackers. 

This  is  the  kind  of  exhibition  which  my  papers  are  in¬ 
tended  to  enable  the  amateur  to  make.  The  above  list  will 
be  found  to  contain  no  lack  of  variety,  which,  in  my  opinion, 
is  the  great  point  to  be  kept  in  view. 

In  order  that  the  reader  of  these  papers  may  find  no  difiS- 
culty  or  hindrance  in  the  way  of  his  putting  my  directions 
into  practice,  I  shall  state  farther  on,  where  aU  the  materials, 
chemicals,  tools,  &c.,  &c.,  which  he  will  require,  can  be 
purchased  ready  for  use,  of  a  kind  and  quality  that  I  recom¬ 
mend,  and  at  a  reasonable  price. 

But  before  concluding  this  part,  I  would  impress  upon  the 
amateur  the  advantages  to  be  derived  from  adopting  a  fixed 
plan  of  operations  in  preparing  for  his  exhibition.  If  ho 
would  do  his  work  well,  he  must  learn  to  do  it  with  the 
greatest  economy  of  time,  and  labour,  and  material.  He 
should  first  decide  of  what  pieces  his  exhibition  is  to  consist ; 
next  he  should  get  all  his  cases  made,  and  remember  that 
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these  are  not  to  be  used  until  they  are  thoroughly  dry,  and  that 
the  more  gradually  and  naturally  they  are  allowed  to  dry  the 
better  they  will  be  for  his  purpose.  He  should  commence  the 
filling  of  one  kind  of  piece,  and  finish  all  of  that  species  up  to 
a  certain  point,  before  he  begins  upon  any  other  kind.  He 
should  calculate  the  quantity  of  composition  necessary  for 
them,  and  not  mix  it  until  the  cases  are  ready  to  receive  it, 
and  he  has  time  to  fill  them.  A  very  little  practice  wiH 
enable  him  to  judge  correctly  the  quantity  necessary  ;  but  let 
him  not  hurry  over  this  part  of  his  work,  for  a  very  slight 
inaccuracy  in  reckoning  the  quantities  of  the  several  ingre¬ 
dients  may  spoil  a  large  batch  of  composition.  The  old 
proverb,  “  The  more  haste  the  less  speed,”  is  at  least  as  true 
in  the  practice  of  firework-making  as  in  any  other  work. 
By  mixing  up  no  more  composition  than  he  really  requires, 
he  will  both  avoid  waste  and  have  no  odds  and  ends  of  com-! 
bustible  mixture  to  take  care  of.  He  may  perhaps  think  this 
piece  of  advice  very  unnecessary,  but  he  will  soon  arrive  at 
the  conclusion  that  it  is  well  worth  his  attention.  Let  hirq 
also  bear  in  mind  that  he  will  require  to  get  out  as  many 
tools  for  the  making  of  one  rocket  as  of  ten,  and  that  when 
he  has  them  to  his  hand  he  cannot  do  better  than  finish  the 
ten. 

It  is  not,  of  course,  to  be  expected  that  the  amateur  will  at 
first  fall  naturally  into  the  most  easy  and  convenient  methods 
of  working,  but  every  additional  hour’s  practice  will  furnish 
some  new  experience,  and  he  will  soon  discover  that  those 
operations,  which  at  one  time  he  considered  the  most  trouble¬ 
some  and  diflScult,  can  be  successfully  performed  in  some 
very  simple  manner.  He  must  never  go'  to  work  under  the 
idea  that  there  is  but  one  way  of  carrying  out  his  plans ;  the 
exercise  of  a  little  thought  on  his  part  will  generally  unfold 
to  him  ways  and  means  of  accomplishing  his  object  satisi 
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factorily  and  witli  ease.  It  is  always  best  for  each  operator 
to  establish  his  own  mode  of  working,  and  not  always  to 
attempt  to  carry  out  details  of  manipulation  which  he  sees 
described,  under  the  impression  that  what  is  thus  recom¬ 
mended  is  the  way. 
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- 0 - 

GENERAL  OBSERVATIONS. 

I  MUST  beg  of  you,  kind  reader,  tbe  privilege  of  addressing 
you  no  longer  in  the  third  but  in  the  second  person.  By 
speaking  to  you,  instead  of  about  you,  I  shall  avoid  much 
circumlocution,  and  in  words,  at  least,  identify  your  interests 
with  my  own. 

Since  “generals”  take  the  precedence  of  “particulars,” 
before  entering  upon  any  description  of  the  details  of  rochet 
apparatus  or  manufacture,  I  must  introduce  you  to  certain 
friends  without  which  you  will  find  it  difficult  to  get  on  in 
your  work,  and  with  which  I  trust  you  will  shortly  be  on 
excellent  terms,  for  you  will  require  their  aid  in  almost  every 
branch  of  pyrotechny.  The  tools  peculiarly  employed  in 
each  separate  process  of  the  art  will  be  spoken  of  in  dealing 
with  that  process,  and  in  their  own  place  ;  but  a  short  account 
of  the  things  that  are  generally  requisite  will  be  more  in 
place  here  than  in  any  other  part  of  this  work. 

SCALES  AND  WEIGHTS. 

1.  In  the  first  place,  some  are  indispensable.  The  scales  that 

11 


SCALES  AND  WEIGHTS. 


I  use  are  of  a  very  corumon  make,  with  copper  pans  capable' 
of  holding  about  four  ounces  of  nitre.  These  I  have  always- 
found  very  convenient,  and  they  are  by  no  means  expensive  to- 
buy  ;  but  I  should  think  there  is  hardly  a  house  where  such  a 
pair  would  not  be  found  ready  to  hand.  I  use  also,  for  pur¬ 
poses  in  which  more  delicacy  and  exactness  is  required,  a  pair 
of  grain  scales  such  as  are  employed  by  the  apothecary.  It 
is  very  important,  particularly  in  the  preparation  of  coloured- 
fire  compositions,  to  be  very  exact  in  weighing  out  those- 
ingredients  which  enter  sparingly  into  the  formulas,  for  a 
little  more  or  less  of  these  will  often  change  entirely  the 
character  of  the  composition. 

And  now  let  me  say  a  few  words  upon  the  subject  of 
weights.  The  old  books  on  pyrotechny  did  their  best  to  con¬ 
fuse  their  readers  in  many  ways,  but  in  none  more  success¬ 
fully  than  the  following : — They  insisted  on  giving  their 
formulas  in  weight.  For  instance,  they  would  tell  you  to  mir 
together  3^  oz.  of  one  ingredient,  2  dwt.  of  another,  1 
scruple  of  another. 

Now  the  ordinary  way  in  making  up  such  a  receipt  would 
be  by  employing  one  weight  out  of  three  distinct  tables,  for 
the  ounce  usually  employed  in  commerce  is  the  avoirdupois 
ounce ;  the  pennyweight  is  only  foimd  in  a  table  used  for 
weighing  precious  metals  and  precious  [stones ;  the  scruple 
only  in  a  table  used  by  a  compounder  of  medicines.  Now  I 
intend  to  avoid  all  confusion  of  this  kind  by  the  simple  plan 
of  giving  my  formulas  in  parts  and  not  in  weights.  For 
instance,  in  writing  down  the  formula  for  gunpowder,  I 
should  put  it  in  the  following  manner 

Nitre  •  •  •  •  •  70  parts. 

Sulphur  .....  15  „ 

Charcoal  .  .  •  '  .  15  ,, 
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So  that,  whether  you  take  it  in  grains  or  in  tons,  the  formula 
is  equally  intelligible,  and  you  get  at  one  glance  a  true  idea 
of  the  relative  proportions  of  the  ingredients.  But,  although 
I  mean  to  keep  weights  out  of  my  formulas,  we  cannot  dis¬ 
pense  with  them  in  our  work.  Now,  if  you  would  save  your- 
•self  much  trouble  and  inconvenience,  procure,  in  addition  to 
jour  ordinary  grain  weights,  a  2  oz,,  a  1  oz.  and  a  oz.  ti'ojj 
weight.  This  ounce  contains  precisely  the  same  number  of 
grains  as  eight  of  your  apothecary’s  drachms  and  as  twenty- 
four  of  your  apothecary’s  scruples  —  that  is  480  gr., 
whereas  the  avoirdupois  ounce  contains  only  437-^  gr.  And 
bv  this  means  you  will  avoid  much  confusion  and  save  much 
time  in  your  calculations ;  because  you  will  have  all  your 
smaller  weights  convenient  aliquot  parts  of  the  greater  ;  and, 
if  I  mistake  not,  you  will  find  these  extra  weights  very 
handy  for  other  than  pyrotechnic  purposes. 

Next,  I  wish  to  caution  you  against  an  injudicious  employ¬ 
ment  of  the  pestle  and  mortar.  These  auxiliaries  are  not 
intended  for  any  other  purpose  but  the  reduction  to  powder 
of  lumps,  crystals,  &c. ;  they  are  never  properly  used  for 
incorporating  ingredients.  Large  quantities  of  pyrotechnic 
compositions  are  always  mixed  in  a  sieve  ;  small  quantities  are 
best  mixed  by  stirring  them  about  with  a  spatula  upon  a 
piece  of  paper.  A  pestle  and  mortar  is  a  species  of  apparatus 
which  I  rarely  use,  for  I  procure  my  various  salts,  &c.,  in  the 
form  in  which  they  are  ready  for  use,  and  I  strongly  recom¬ 
mend  you  to  do  the  same,  feeling  that  you  will  soon  be  con¬ 
vinced  of  the  convenience  of  such  a  plan.  Eemember,  too, 
to  keep  your  powdered  ingredients  in  well-,corked  or  stoppered 
bottles,  for  the  reason  that  some  of  them  are  very  deliques¬ 
cent,  and  are  utterly  unfit  for  pyrotechnic  purposes  except 
when  perfectly  dry.  The  four  following  things,  however — • 
nitre,  sulphur,  charcoal,  and  meal-powder — which  are  not 
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subject  to  injury  from  a  slight  exposure  to  the  air,  and  which 
will  be  required  in  larger  quantities  than  other  things,  I 
always  keep  in  tin  canisters,  such  as  are  made  to  hold  a 
pound  of  coffee.  A  piece  of  sheet  copper  about  six  inches 
long,  bent  intb  the  form  of  a  shallow  boat  or  scoop,  will  be 
found  useful  in  taking  these  things  out  of  their  canisters  to 
be  put  into  the  scales  and  weighed. 

f 

SIEVES. 

2.  Now  with  regard  to  sieves  :  you  will  require  two  o. 
these,  with  brass-wire  bottoms ;  one  of  the  fineness  of  twenty 
meshes  to  the  inch  for  mixing,  which,  for  distinction’s  sake, 
I  will  call  the  mixer  ;  the  other  of  forty  or  fifty  meshes  to  the 
inch  for  sifting,  and  to  which  I  shall  refer  as  the  sifter. 
These  sieves  are  made  with  a  receiver  and  a  top,  so  that  by 
their  means  you  can  sift  or  mix  any  compositions,  however 
subtle  or  dusty  may  be  their  nature,  without  the  slightest 
inconvenience  or  annoyance.  I  may  as  well  here  mention 
that  I  use  the  20-mesh  mixer  for  sifting  the  coarse  charcoal 
employed  in  my  rocket  compositions,  but  all  other  sifting  is 
done  by  the  40-mesh  sifter.  The  size  of  those  which  I  use 
is  about  six  inches  in  diameter,  and  I  think  you  will  find  this 
large  enough  for  every  purpose,  as  you  will  not  be  likely  to 
want  to  mix  or  sift  any  very  large  batches  of  composition  at 
a  time.  These  sieves,  made  of  any  size  or  design  that  you 
please,  may  be  procured  of  Mr.  Darby,  98,  Eegent-street, 
Lambeth,  London,  at  whose  shop  you  will  also  find  many 
other  handy  little  articles,  such  as  horn  or  copper  scoops, 
opatulas,  &c. 
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ROCKETS. 


MANUFACTURING. 

ROCKETS. 

3.  Having  now  cleared  our  way  of  these  necessary  pre¬ 
liminaries,  we  may  at  once  proceed  to  speak  of  the  manu¬ 
facture  of  Eockets  ;  first,  of  what  a  rocket  is,  and  then  of 
how  it  is  made.  There  is  nothing  like  starting  with  a  good 
distinct  notion  of  what  we  have  to  make  before  we  set  to 
work  to  make  it.  It  is  said  of  a  person  who  was  asked  by 
his  friend  to  give  him  a  logical  definition  of  a  house,  that  he 
at  once  replied  that  “  it  was  a  thing  with  a  chimney  ;  ”  which 
definition,  being  equally  applicable  to  a  moderator  lamp  and  a 
steam-engine,  can  hardly  be  considered  exhaustive  in  the  case  of 
a  house  ;  and,  in  like  manner,  if  we  start  with  the  idea  that 
a  rocket  is  a  thing  that  goes  tip  in  the  air,  we  shall  not  have 
any  very  tangible  model  of  rocket  excellence  before  us  as  a 
guide  in  our  work.  It  is,  however,  very  true  that  some 
rockets  which  we  see  can  only  be  properly  and  faithfully 
described  as  things  which  go  up  in  the  air,  for  they  no  more 
deserve  the  name  of  a  rocket  than  does  a  child’s  kite  or  a  cock- 
sparrow,  either  of  which  would  come  equally  well  under  the 
above  definition.  But  let  us  see  whether  we  can  arrive  at 
something  a  little  more  accurate.  A  rocket  we  will  define  as 
a  species  of  firework  which,  when  properly  fastened  to  a  stick  of 
a  certain  size  and  iveight,  suspended  with  its  mouth  downwards, 
and  ignited,  ascends  into  the  air  hy  the  force  of  its  own  comr 
busUon,  rises  majestically  to  its  proper  height,  throwing  out, 

!  Irom  the  beginning  to  the  end  of  its  course,  a  rich  and  uniform 
tail  of  sparks,  and  at  the  extreme  range  of  its  flight  giving  birth 
I  to  a  cluster  of  stars,  or  shower  of  fiery  rains,  or  other  decora^' 
tions,  as  they  are  called,  which  should  burn  long  enough  to  be 
I  well  seen,  and  not  disappear  almost  at  the  moment  of  their 
;  appearance.  This  is  what  every  rocket  should  be  when  fired ; 
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and  let  me  beg  of  you  not  to  stop  short  of  attaining  this 
excellence,  for  perseverance  -will  give  you  experience,  and 
with  the  aid  of  these  two  you  need  despair  of  nothing.  When 
I  had  been  puzzled  and  misled  by  all  the  books  and  informa¬ 
tion  on  the  subject  that  I  could  procure,  and  had  met  with 
nothing  but  failure  in  all  my  attempts,  I  set  myself  to  work 
to  make  my  own  experiments  in  a  new  direction,  on  the  sup¬ 
position  that  I  understood,  to  a  certain  extent,  the  principle 
on  which  success  depended.  And  well  do  I  remember  my 
delight  at  seeing  a  rocket  of  my  own  production  scramble  up 
into  the  air  in  a  very  undignified  and  disorderly  manner,  and 
there  perform  certain  nervous  evolutions  which  I  will  defy  any 
pen  to  describe  or  pencil  to  depict.  But  although  its  per¬ 
formance  was  erratic  and  laughable,  I  had  conquered ;  the 
key  from  that  moment  was  in  my  own  hands  ;  and  soon,  after 
'careful  consideration  and  a  few  more  experiments,  I  managed 
to  produce  a  rocket  of  which  I  saw  no  reason  to  be  ashamed. 

I  have  stated  above  wha't  appearance  a  good  rocket  should 
present  to  the  eyes  of  a  spectator  when  fired;  I  am  now 
about  to  state  what  appearance  it  should  present  to  its  manu¬ 
facturer  before  being  fired — in  fact,  what  it  is  that  he  has  to 
make.  It  is  a  strong  cylindrical  case,  made  of  pasted  broicn 
paper  and  imperial  board,  contracted  near  one  of  its  ends  in 
•order  to  form  a  narrow  aperture,  and  filled  with  a  certain  com¬ 
position  in  such  a  manner  that  a  long  narrow  cavity  is  left  in 
its  centre,  extending  almost  throughout  its  whole  length.  This 
is  what  I  shall  call  the  rocket,  for  the  ascending  power  lies 
solely  in  this  part;  the  head,  being  an  after-addition,  will 
be  spoken  of  it  in  its  proper  place,  and  not  allowed  to  inter¬ 
fere  here.  In  the  annexed  woodcut  A  A  represents  the ‘ex¬ 
terior  diameter  of  the  case  ;  B  B,  the  interior  diameter  of  the 
same ;  C  0,  the  long  cavity  extending  from  the  mouth  up 

the  centre  of  the  composition,  which  cavity  is  called  the 
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soul  of  the  rocket ;  D  D  D,  the  composition  with  which 
the  remainder  of  the  case  is  filled.  The  lower 
of  the  two  C's  represents  the  mouth,  or  “  choke  ” 
as  it  is  called,  at  which  all  the  combustion  that 
goes  on  in  the  rocket  has  to  find  its  vent. 

"When  a  lij^ht  is  applied  to  the  mouth  of  the 
rocket,  the  whole  surface  of  the  soul  of  the 
rocket  is  set  on  fire  at  once,  and  on  this  de¬ 
pends  its  power  of  ascent ;  for  so  large  a  quantity 
of  fire  having  to  make  its  escape  through  so 
narrow  an  aperture,  and  meeting  with  considerable 
resistance  from  the  external  air,  makes  the  rocket 
recoil  in  a  direction  opposite  to  that  of  its  mouth, 
until  all  the  combustible  material  which  it  con¬ 
tains  is  consumed.  This  is  a  broad  outline  of 
the  principle  upon  which  rockets  ascend.  It 
will  be  unnecessary  for  me  to  dive  deeper  into 
theories  here,  for  I  am  sure  that  you  will  be 

anxious  for  me  to  come  to  practical  details  without  further 
delay. 


Among  other  things  in  my  prefatory  remarks  I  stated  that 
firework-making  need  not  be  an  expensive  recreation,  but  you 
must  bear  in  mind  that  nothing  is  easier  than  to  make  it 
expensive,  and  that  we  must  adopt  "Some  strictly  economical 
system  'of  operation.  Since  rockets  are  the  most  scientific  of 
all  fiieworks,  and  the  apparatus  necessary  for  making  them 
is  more  costly  than  that  for  making  any  other  kind  of  fire- 
■work,  we  must  do  all  that  we  can  to  brings  their  manufacture 
■within  reach  of  the  amateur.  There  are  many  books, 
and  I  dare  say  many  persons,  that  will  tell  you  that  you 
cannot  hope  to  produce  a  good  rocket  unless  you  have  a 
mould  proper  for  the  purpose  made  either  of  gun-metal  or  of 
oomo  hard  wood.  I  believe  that  I  am  right  in  telling  you  that 
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such  a  piece  of  apparatus  varies  in  cost  from  3/.  to  10/.,  but 
I  also  know  that  I  am  right  in  assuring  you  that  a  rocket, 
in  every  respect  equal  to  many  that  are  rammed  in  a  mould, 
may  be  produced  without  this  expensive  luxury.  I  can  only 
say  that  I  never  use  a  mould,  and  my  belief  is  that  the  work¬ 
men  employed  by  professional  pyrotechnists  are,  for  the  most 
part,  only  too  glad  to  dispense  with  its  use,  for  it  is  of  impor¬ 
tance  to  them  to  ram  the  greatest  possible  number  of  rockets 
in  a  given  time,  and  if  they  were  to  be  delayed  by  having  to 
unscrew  and  screw  a  mould  before  and  after  filhng  each  case, 
half  their  time  and  its  value  would  be  lost  to  them.  I  use, 
and  recommend  you  also  to  use,  a  simple  steel  spindle  let 
firmly  into  a  wooden  block,  and  if  your  cases  are  made 
strongly  enough  you  will  be  able  to  produce  all  that  your 
ambition  will  picture  to  you  by  means  of  this  inexpensive 
apparatus,  and  without  the  help  of  the  mould. 

But  before  we  speak  of  the  size  and  proportions  of  this 
spindle  it  will,  of  course,  be  necessary  for  us  to  determine 
the  size  of  the  rocket  which  we  intend  to  produce.  Now,  the 
rocket  that  I  recommend  you  to  make,  as  being  the  most 
generally  useful  and  economical,  is  that  which  the  profes¬ 
sionals  call  the  ^Ih.  rocket.  You  will  bear  in  mind  that  this 
name  is  not  intended  to  signify  that  the  rocket  when  finished 
will  weigh  a  quarter  of  a  pound,  but  that  its  interior  diameter 
is  equal  to  the  exterior  diameter  of  a  leaden  ball  weighing 
4oz.  You  will  find,  I  am  sure,  that  the  capabilities  of  this 
size  of  rocket,  when  properly  made,  will  satisfy  you  for  all 
ordinary  purposes,  and,  taking  this  for  granted,  I  shall  now 
proceed  to  speak  of  this  particular  size  only,  in  order  to  pre¬ 
vent  the  possibility  of  confusion. 

ROCKET  CASES. 

4.  The  first  thing  that  you  have  to  do  is  to  make  the  case. 
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^  Do  not  hurry  over  this  part  of  the  process,  for  more  depends 
'  upon  it  than  is  generally  supposed.  It  is  made  in  the  follow- 
[  ing  manner  : — Procure  some  imperial  board  (which  is  a  kind 
I  of  thin  paste-board  made  of  two  sheets  of  brown  paper  pasted 
and  pressed  together ;  also  some  stout  Kentish  brown 
paper  of  such  a  substance  as  will  weigh  701b.  per  ream. 
Now  fold  a  sheet  of  the  imperial  board  dgwn  the  middle  of 
its  length,  thus  :  — 

Cut  it  along  this  fold,  then  divide 
each  of  these  halves  crossways 
into  five  equal  parts  and  cut  them 
apart.  Each  sheet  Avill  thus  furnish 
enough  board  for  ten  ;^lb.  rocket- 
cases.  This  board  is  only  made 
in  one  size.  Now  take  a  sheet  of 
the  701b.  brown  paper,  divide  it  into  halves  at  its  natural 
fold,  and  then  divide  each  of  these  halves  crossways  into  four 
strips.  One  of  these,  together  with  one  of  the  strips  of  im¬ 
perial  board,  will  be  sufficient  to  make  one  case.  I  have 
given  you  above  the  directions  for  cutting  your  paper  and 
board  without  waste  ;  you  will,  howeA^er,  find  it  more  con¬ 
venient  to  buy  them  ready  cut  up  ;  it  will  save  you  time  and 
trouble,  and  will  occupy  much  less  space  among  your  store". 
They  can  be  procured  of  Mr.  W.  H.  Darby,  98,  Eegent  Street, 
Lambeth,  London,  and  he  Avill  supply  them  ready  cut  if  you 
;only  state  for  Avhat  purpose  they  are  intended. 

>  The  “  former,”  on  Avhich  the  board  and  the  paper  are  to 
be  rolled,  is  simply  a  piece  of  brass  tubing,  about  12  in.  long, 
ind  ^in.  in  diameter.  This  you  had  better  procure  of  the 
person  whose  name  I  shall  ihention  presently,  when  I  speak 
pf  apparatus,  and  to  whom  I  recommend  you  as  a  maker  of 
|fil  pyrotechnic  tools,  except  such  things  as  the  sieves,  &e.. 
ibove  mentioned. 
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I  must  not  speak  about  tbe  pasting  and  rolling  of  the 
cases  until  I  have  said  a  few  words  upon  the  subject  of  the 
paste  itself.  It  is  a  great  mistake  to  have  your  paste  made 
thick  ;  you  will  gain  nothing  by  doing  so,  and  you  will  find 
it  very  troublesome  to  use.  It  should  be  made  of  such  a 
consistency  as  wiU  admit  of  its  being  spread  very  readily 
upon  the  brown  paper,  &c.,  and  by  being  tolerably  fluid  will 
saturate  it  much  more  thoroughly  ;  and  this,  after  all,  is  what 
you  want  to  do,  for  the  hardness  of  the  finished  cases  depends 
far  more  upon  the  complete  saturation  of  the  paper  than 
upon  the  thickness  of  the  paste  between  its  layers.  The 
brush,  which  you  will  find  convenient,  is  one  about  2  in.  in 
diameter,  and  can  be  procured  of  Mr.  Darby.  Into  each  pint 
of  paste,  while  boiling,  put  a  large  teaspoonful  of  ppwdered 
alum ;  this  will  have  the  effect  of  keeping  your  paste  sweet 
and  free  from  mouldiness  for  weeks,  and  will  also  prevent 
it  from  becoming  watery,  which  it  would  otherwise  do  in  a 
few  days. 

I  will  now  suppose  you  to  have  your  paper,  imperial  board, 
paste,  and  brush  ready  to  hand.  You  will  next  require  some 
kind  of  slab  on  which  to  paste  and  roll  your  cases.  For  this 
purpose  I  use  one  of  the  largest  common  roofing  slates  that 
can  be  procured :  its  size  is  24  by  12  in.  This  makes  a  cheap 
and  very  serviceable  pasting-slab  if  its  surface  be  only  mode¬ 
rately  smooth. 

Now  we  come  to  the  actual  rolling  of  the  cases.  First 
paste  all  over  one  side  of  one  of  the  strips  of  701b.  brown 
paper  ;  then  take  one  of  the  strips  of  imperial  board,  and 
fold  one  end  of  it  once  round  the  brass  tubular  “former.” 
Hold  this,  thus  folded,  with  your  left  hand,  and  paste  over 
all  the  rest  of  the  upper  side  of  the  strip  with  your  right. 
Then  roll  it  up,  as  straightly  and  as  tightly  as  you  can,  till 
all  but  about  3  inches  of  it  is  wound  upon  the  “former.” 

20 


ROCKET  CASES. 


Upon  these  projecting  3  inches  lay  the  end  of  the  strip  of 
brown  paper,  with  its  pasted  side  upwards,  and  then  roll 
it  till  both  board  and  paper  are  neatly  and  closely  wound 
round  the  “  former.”  You  will  find  at  first  a  little  difficulty 
in  getting  the  strips  to  roll  up  straight,  but  a  little  practice 
will  overcome  this.  You  will  now  require  what  is  called  a 
“rolling  board,”  that  is,  a  piece  of  common  smooth  deal 
board  about  20  inches  by  8  in  size,  with  a  wooden  handle 
screwed  on  its  upper  side  at  one  end  (see  fig.  3).  Then 
with  the  left  hand  take  hold 
of  the  end  of  the  “  former,” 
which  projects  out  of  the 
case,  loosely,  so  as  to  allow  it 
to  revolve  in  the  hand,  and  with  the  right  hand  roll  case 
and  former  ”  from  one  end  of  the  slate  slab  to  the  other 
between  it  and  the  rolling  board,  pressing  upon  the  latter, 
and  using  it  as  a  carpenter  does  his  “  trying  plane ;  ”  and 
by  this  means  the  same  effect  will  be  produced  upon  your 
newly-made  case  as  is  produced  upon  linen,  &c ,  by  a  mangle. 
These  directions  read,  no  doubt,  as  if  they  belonged  to  some 
very  complicated  operation  ;  but  let  me  assure  you  that 
it  is  one  far  easier  to  perform  than  to  describe.  Some 


modification  of  this  plan  will  in  all  probability  suggest  itself 
to  your  mind  as  an  improvement  upon  it ;  for  there  are  few 
people  who  do  not  after  a  few  trials  fall  into  some  method 
of  working  which,  besides  answering  their  purpose,  has  the 
additional  merit  of  being  peculiar  to  themselves.  I  may  as 
well  mention  here  that  the  quickest  way  of  making  cases 
is  to  paste  all  your  strips  of  paper  and  board  before  you 
begin  to  roll  any  of  them,  taking  care  not  to  paste  that  part 
of  each  strip  of  board  which  is  to  make  the  first  turn  round 
your  “  former.” 


In  the  next  place,  when  you  have  made  as  many  cases  as 
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you  require,  tlie  operation  of  “  clioking,”  or  forming  tlieir 
mouth  and  neck,  remains  to  be  done,  and  is  to  be  accom¬ 
plished  in  the  following  manner : — Procure  some  strong 
close  string  about  one-eighth  of  an  inch  in  diameter ;  take 
about  one  yard  of  this,  and  tie  one  end  of  it  to  a  ring  or  nail 
which  has  been  driven  very  tightly  about  3  feet  from  the 
ground  into  a  wall,  beam,  or  tree,  and  the  other  end  of  this 
string  tie  firmly  round  a  stout  piece  of  stick  or  ruler  about 

18  inches  long.  Now  take  the  round-ended  drift  (fig.  4), 

and  insert  this  into  one  end  of  your  cases  till  its  rounded 
end  appears  about  an  inch  from  the  other  end,  leaving,  in 
fact,  an  inch  at  one  end  of  the  case  unoccupied  by  the 
drift.  Then  take  the  little  “  choking  piece  ”  (fig.  5),  and 

insert  its  metal  point  into  the  hollow  end  of  the  drift. 

This  operation  is  illustrated  at  fig.  6.  Now  rub  your  string 
well  over  with  yellow  soap;  the  more  thoroughly  this  is  done 
the  better.  Then  pass  the  stick  or  ruler  between  your  legs  in 
such  a  manner  that  by  leaning  backwards  you  can  make  the 
string  very  tight ;  but  before  tightening  it  give  the  soaped  part 
of  the  string  one  turn  round  the  part  of  the  case  marked 
e  e  (fig.  G),  then  by  leaning  backwards  you  will  contract  that 
part  of  the  case  until  you  leave  an  aperture  only  large 
enough  to  admit  the  point  of  the  “  choking  piece.”  As  soon 
as  this  is  done  tie  some  string  tightly  round  the  neck  thus 
formed,  to  prevent  its  becoming  larger.  The  best  knot  for 
this  purpose  is  the  one  given  at  fig.  7.  Then,  when  you 

have  drawn  out  your  choking 
piece  and  drift,  the  proper  name 
of  which  latter  is  “  the  setting- 
doicn  piece,"  your  case  must  be 
put  by  to  dry  thoroughly  before 
use.  The  apparatus  given  at  fig.  8  is  very  convenient  for 
choking  cases  quickly,  and  is  given  in  case  you  should  think 
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it  worth  while  to  make  sucli  a  thing.  Any  boy  with  a  fair 
notion  of  carpentering  would  find  no  difficulty  in  making 
it.  It  is  simply  a  string  passed  over  a  small  wheel  and 
fastened  to  a  pedal  which  woi'ks  on  a  hinge  close  to  the 
ground.  A  glance  at  the  diagram  will  show  you  that 
by  putting  your  foot  upon  the  pedal  f  the  string  may 
be  drawn  very  tight.  The  case  is  choked  at  the  point 
marked  F.  No  choking  can  be  done  except  while  the  cases 
are  wet. 

Now,  supposing  that  you  can  do  nothing  else  until  your 
cases  are  dry,  I  will,  meantime,  introduce  you  to  some  of  your 
tools.  Fig.  9  represents  the  block  and  spindle  over  which 
your  rockets  are  to  be  r'ammed. 

The  case  of  the  rocket  is  forced, 
mouth  downwards,  over  this  spin¬ 
dle  by  inserting  into  it  the  setting- 
down  piece  (fig.  4),  which  you  have 
used  before,  and  giving  the  handle 
of  this  some  blows  with  the  mal¬ 
let  (fig.  10).  This  operation  has  the 
effect  of  enlarging  the  choke  to 
its  proper  size,  and  of  making  the 
mouth  of  the  case  veiy  smooth 
and  hard.  The  diagram  (fig.  11), 
represents  the  steel  spindle  and 
nipple  in  its  proper  size.  The 
part  marked  g  g  driven  into  the  wooden  block  which  forms 
its  foot.  Fig.  12  represents  the  rocket-case  driven  down  upon 
the  nipple  when  ready  to  be  filled  with  its  composition.  Figs. 
13,  14,  15,  are  three  drifts  of  different  lengths,  pierced  so  as  to 
admit  the  steel  spindle,  and  to  be  used  for  driving  the  compo¬ 
sition  into  the  cases  round  the  spindle.  They  are  used  in  the 
following  manner ; — A  ladle ful  of  the  composition  is  put  into 
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the  case,  and  then  driven  down  with  the  longest  of  these 
drifts  by  the  mallet ;  then  another  ladleful  driven  with 
the  same.  Then  a  shorter  drift  is  taken  for  the  next  few 
ladlefuls ;  then  the  shortest,  till  the  case  is  full  up  to  the  top 
of  the  spindle.  Then  the  unpierced  drift  (fig.  15)  is  used  to 
ram  in  some  composition  solid,  and  to  drive  some  clay  upon 
the  top  of  this.  This  operation  will  be  described  much  more 
minutely  in  its  proper  place.  Fig.  17  represents  the  “  former  " 
on  which  the  cases  are  rolled. 

These  tools  may  be  procured  at  a  very  reasonable  price  of 
Mr.  Newman,  4,  Augustus  Street,  Eegent’s  Park,  London. 

Having  made  you  slightly  acquainted  with  the  various  tools 
and  apparatus  to  be  used  in  making  and  filling  rocket-cases, 
it  will  now  be  necessary  for  me  to  say  a  few  words  about 
their  size  and  proportion,  for  much  will  depend  upon  accuracy 
in  this  particular.  I  have  given  you  a  sketch  of  four  drifts 
to  be  used  in  loading  your  cases  with  composition.  The 
longest  of  these  I  shall  call  the  first ;  and  the  shortest,  which 
is  the  solid  one,  the  foxirth;  this  being  the  order  in  which 
you  will  have  to  use  them.  The  measurements  that  I  am 
now  about  to  give  have  reference  only  to  the  straufht  part 
of  the  drifts,  not  taking  their  handles  into  consideration. 
The  length  of  the  first  drift  is  6  inches ;  second,  4^  ;  third 
3^  ;  fourth  2^.  The  first  three  of  these  drifts  are  pierced  or 
hollow,  in  order  to  admit  the  steel  spindle  over  which  the 
rocket  is  rammed.  The  first  should  be  pierced  to  the  length 
of  4  inches  ;  second,  ;  third  1^. 

Taking  the  exterior  diameter  of  lb.  rocket  to  be  about 
1  inch — and  this  measurement  is  near  enough  for  our  pur¬ 
pose — the  former  on  ivhich  the  cases  are  rolled  should  be 
f  of  an  inch  in  diameter,  and  the  drifts  about  J  of  an  inch 
in  diameter.  The  “  former  ”  should  always  be  slightly 
larger  in  diameter  than  the  drifts,  because  the  paper  that 
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is  rolled  upon  it  is  thoroughly  wetted  with  the  paste,  and 
in  drying  will  shrink  a  little  ;  and,  therefore,  if  your  drifts 
be  of  the  same  size  with  your  former,  you  will  find  consider¬ 
able  difficulty  in  getting  them  in  and  out  of  your  cases 
they  ought  to  be  a  good  easy  fit.  Twelve  inches  you  will 
find  a  convenient  length  for  your  former. 

In  case  you  should  wish  to  prepare  rockets  of  other  sizes, 
and  in  order  that  you  may  readily  see  the  relative  magnitude- 
of  cases  of  such  sizes  as  are  generally  used  in  the  art  of 
pyrotechny,  I  here  append  a  table : — Those  which  are  called 

1  oz,  cases  are  about  \  inch  bore. 

2  oz.  ,,  „  ^  „ 

4  lb>  ,,  »  ^  » 

ilb  1 

In  following  the  directions  which  I  gave  in  my  last  paper 
for  cutting  up  your  imperial  board  and  701b.  brown  paper 
for  rocket-cases,  you  will  find  that  the  case  produced  will 
not  be  a  very  stout  one.  Although  I  have  made  an  excellent 
rocket  in  a  case  of  such  a  thickness,  you  will,  perhaps,  find 
it  advisable  to  use  more  paper  and  board,  and  prepare  a 
thicker  case.  For  this  purpose  cut  your  board  in  the- 
manner  that  I  have  described  before  for  your  701b.  brown 
paper — that  is,  into  eight  equal  strips — and  then  cut  each  of 
your  sheets  of  brown  paper  lengthwise  into  four  equal  strips. 
By  this  plan  you  will  be  able  to  make  very  stout  cases, 
which  will  not  be  at  all  liable  to  injury  during  ramming ; 
and  thus  one  sheet  of  board,  with  two  of  brown  paper,  will 
furnish  eight  ^Ib.  rocket-cases.  You  must  bear  in  mind 
when  choking  them  to  contract  the  -aperture  till  it  is. 
considerably  smaller  than  you  will  eventually  require  it 
to  be.  The  setting-down  piece  (fig.  4)  has  two  uses :  it 
is  employed  first  in  choking  the  case,  and  afterwards  in 
driving  or  setting  it  down,  when  choked,  over  the  steel 
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spindle.  The  reason  for  driving  the  case  thus  down  till 
the  mouth  is  brought  close  to  the  nipple  at  the  foot  of 
the  spindle  is  that  the  choke  or  aperture  may  thus  be 
left  of  the  proper  size.  This  proper  size  is  about  two- 
fifths  of  the  inner  diameter  of  the  case  ;  and  the  aperture 
left  immediately  after  choking  should  not  be  much  more 
than  one-fifth  of  the  same  inner  diameter.  The  opera¬ 
tion  of  “  setting  down  ”  the  cases  is  performed  best,  in  my 
opinion,  when  they  are  perfectly  dry  and  immediately  before 
the}  are  filled. 


ROCKET  COMPOSITION. 

5.  Now  supposing  your  cases  to  be  thoroughly  dry  and 
ready  to  be  charged,  the  next  thing  that  we  must  consider 
is  the  composition  with  which  they  are  to  be  filled.  Judging 
from  the  effect  produced  by  rockets  prepared  by  different 
makers,  I  should  imagine  that  the  formulas  for  their  com¬ 
positions  are  of  almost  endless  variety.  Some  seem  to 
prefer  a  very  quick  composition,  which  will  raise  the  rocket 
to  a  great  elevation  in  a  very  short  time ;  others,  one  which  • 
W'ill  produce  a  large  and  rich  tail  of  sparks  not  ascending  so 
fast  or  so  high.  In  my  opinion,  the  mean  between  these 
two  extremes  is  decidedly  preferable :  that  which  I  aim  at  in 
rocket  manufacture  is  to  produce  a  very  high,  but  not  a 
very  rapid,  ascent ;  and  when  this  my  object  has  been 
properly  gained,  I  have  never  had  any  fault  to  find  with  the 
tail  of  sparks  which  is  thrown  out.  I  may  say,  without  any 
exaggeration,  that  I  have  experimented  upon  several  hundreds 
of  different  compositions,  varying  first  one  ingredient  and 
then  another,  increasing  or  decreasing  them  by  very  gradual 
steps,  until  I  have  come  to  the  conclusion  that  the  two 
following  are  the  only  ones  worth  retaining.  But  it  must 
be  remembered  that  it  is  not  enough  to  have  a  good  formula 
20 


ROCKET  COMPOSITION. 


or  two  in  order  to  be  successful,  for  much  will  depend  upon 
the  manner  in  lohich,  and  the  care  with  lohichj  these  are  made 


up : — 


Nitre 

Sulphur  . 
Charcoal  . 


No.  1. 

•  •  • 


16  parts. 


4 

.  8  to  9 


9* 

ff 


This,  I  believe,  is  a  very  old  formula,  and,  provided  the 
charcoal  be  properly  prepared,  may  be  found  very  useful  and 
effective.  I  used  this  receipt  for  a  long  time,  and  thought  it 
incapable  of  improvement,  until,  from  a  wish  to  try  the  effect 
of  the  addition  of  a  little  meal-powder,  I  came  by  chance  upon 
the  following,  which  I  do  not  think  can  be  surpassed  : — 


No.  2 

Nitre 

Sulphur  .  .  . 

Meal-powder 
Charcoal  . 


16  parts. 


o 

4- 

8 


Now  let  me  tell  you  that  the  success  of  rocket  compositions 
depends  upon  two  things — the  intimate  union  of  their 
ingredients,  and  the  fineness  or  coarseness  of  the  charcoal. 
Such  charcoal  as  you  can  procure  at  a  chemist’s  ready 
pounded  will  be  of  no  use  whatever  to  you,  for  it  is  in  far  too 
fine  a  state  of  subdivision.  You  will  require  a  much  coarser 
charcoal  for  the  most  part,  and  one  not  of  the  same  coarse¬ 
ness  or  fineness  throughout.  If  you  could  make  a  mixture 
containing  charcoal  of  three  different  degrees  of  fineness — 
the  first  modei’ately  fine,  the  next  in  pieces  of  the  size  of 
grains  of  ordinary  sporting  gunpowder,  a^d  the  third  of  the 
size  of  large  poppy  seeds — and  take  equal  parts  of  each  of  these 
three  you  will  find  that  you  have  a  mixture  very  serviceable  for 
rocket  purposes.  But  you  can  procure  of  Mr.  Darby,  whom 
I  have  mentioned  before,  a  mixed  charcoal  which  will  save 
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you  the  trouble  of  sifting.  I  recommend  you,  however,  to 
use  no  charcoal  that  will  not  pass  readily  through  your 
20-mesh  mixer,  for  your  object  is  not  to  have  your  charcoal 
in  large  pieces,  but  to  have  a  certain  proportion  of  it  coarser 
than  the  rest.  You  will  find  that  the  larger  your  proportion 
of  coarse  charcoal  is,  the  slower  your  composition  will  be, 
and,  within  certain  limits,  the  more  fine  charcoal  you 
employ,  the  quicker  it  will  be.  Now,  as  the  sparks  produced 
by  coarse  charcoal  remain  visible  in  the  air  much  longer 
and  are  much  larger,  than  those  produced  by  fine  charcoal, 
I  think  it  advisable  to  employ  a  good  proportion  of  the  coarse 
and  in  order  to  make  up  the  strength  that  the  composition 
loses  by  this  plan,  I  take  a  smaller  proportion  of  sulphur, 
as  you  will  see  by  comparing  formulas  Nos.  1  and  2,  and  at 
the  same  time  add  a  certain  quantity  of  meal-powder.  All 
these  ingredients  may  be  procured  of  Mr.  Darby.  The 
mode  of  mixing  them  is  as  follows :  —  Weigh  out  your 
quantities  of  nitre,  sulphur,  and  meal-powder,  mix  them  well 
together,  and  pass  them  through  your  40-mesh  sifter.  This 
you  will  have  no  difficulty  in  doing,  because  the  condition  in 
which  you  purchase  them  is  one  of  fine  powder ;  your  meal- 
powder  especially  cannot  be  too  finely  sifted  for  this  purpose. 
You  will  find  it  a  great  convenience  to  add  to  this  mixture 
a  few  drops  of  methylated  spirits  of  wine  or  .gin — a  very 
slight  quantity  will  suffice  to  render  it  less  dusty — but  you 
must  bear  in  mind  that  whenever  either  of  these  liquids  is 
employed,  the  composition  will  be  sure  to  rust  the  steel 
spindle  around  which  it  is  driven,  unless  you  take  the 
precaution  of  rubbing  it  over  with  a  little  oil  or  grease  after 
using  and  before  putting  it  away.  Next  add  your  charcoal. 
Stir  the  whole  together,  and  pass  the  mixture  two  or  three 
times  through  your  20-mesh  mixer ;  by  this  means  it  will 
be  thoroughly  incorporated  and  fit  for  use. 
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ROCKET  RAMMING. 

6.  Now  we  come  to  the  actual  ramming  of  the  rockets ; 
and,  unless  you  intend  to  be  a  great  nuisance  to  your  friends 
and  neighbours,  you  had  better  not  dream  of  performing  this 
operation  indoors,  it  being  productive  of  much  noise  and 
jarring ;  and  you  will  find  that  they  will  not  take  much 
interest  in  your  pyrotechnic  progress  when  they  have  been 
annoyed  and  deafened  by  your  frantic  efforts  for  their  amuse¬ 
ment.  You  had  better  choose,  therefore,  some  place  either 
out-of-doors,  or  in  an  outhouse,  where  you  are  not  likely  to 
be  interrupted  or  interfered  with ;  the  outhouse,  of  course, 
will  be  preferable,  because  there  you  will  not  be  exposed  to 
wind  and  weather,  the  former  of  which,  especially,  is  often  a 
source  of  considerable  inconvenience  when  working  out-of¬ 
doors.  But  whatever  place  you  decide  upon,  you  must  have 
a  very  solid  block  of  some  kind,  which  is  better  made  either 
of  wood  or  stone,  and  must  be  set  upon,  or  let  into,  solid 
ground.  I  should  think  that  you  will  find  no  difficulty  in 
meeting  with  one,  made  of  either  of  these  materials,  in  any 
carpenter’s  or  builder’s  yard  ;  odd  pieces  of  stone  and  timber 
which  would  answer  your  purpose  may  generally  be  procured 
for  a  few  pence.  The  stone  block  which  I  use  is  about 
12  -f  8  -f-  8  inches.  On  your  block  I  recommend  you  to  put 
nothing  but  the  wooden  block  into  which  your  spindle  is 
fixed.  The  composition  which  you  are  using  should  never  be 
placed  upon  it,  because  it  is  sure  to  become  to  some  extent 
unmixed  by  the  concussion  caused  by  the  blows  of  your 
mallet,  for  the  particles  of  any  coarse  ingredient  which  it 
contains  will  find  their  way  to  the  surface.  You  will  find  it 
advisable  to  have  your  block,  and  the  table  on  which  your 
tools  and  composition  are  placed,  of  such  a  height  from  the 
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ground  that,  in  working,  you  need  not  stoop  or  put  yourself 
into  any  uncomfortable  attitude. 

Next  we  have  to  consider  what  is  the  most  convenient 
receptacle  for  your  composition  while  your  cases  are  being 
filled  with  it.  I  use  a  copper  scoop  capable  of  holding  about 
8  ounces  of  composition,  made  something  like  an  open  coal¬ 
scuttle  in  form,  which  I  have  always  found  very  convenient, 
and  which  is  represented  in  the  annexed  woodcut  (fig.  17). 

You  will  next  require 
a  small  ladle  made  of 
thin  copper  or  brass, 
of  such  a  size  that 
it  will  take  up  just  as 
much  composition  as  you 
should  put  into  your  case 
17.  at  a  time,  and  will  admit 

of  being  passed  into  the  case.  By  means  of  this  you  will  be 
able  to  drive  in  the  composition  very  uniformly,  for  by  giving 
a  certain  number  of  blows  of  a  certain  power  to  each  ladleful, 
you  can  be  sure  of  an  equal  compression  throughout  the 
length  of  the  case.  Such  a  ladle  Mr.  Newman  will  supply 
with  your  rocket  tools,  of  the  right  size  for  filling  ^  lb.  cases. 

I  will  now  suppose  you  to  be  ready  at  the  ramming-block, 
with  all  your  tools  about  you,  your  composition  ready,  and 
your  case  driven  firmly  down  over  your  spindle.  I  strongly 
recommend  a  slight  moistening  of  the  composition  as  directed 
above  before  you  begin  to  ram  it.  Now,  taking  the  longest 
of  the  drifts  (fig.  13)  in  your  left  hand,  insert  into  the  case 
when  the  first  ladleful  of  composition  has  been  put  in. 
You  are  not  to  suppose  that  by  “a  ladleful”  I  mean  as 
much  composition  as  can  be  heaped  up  upon  the  ladle  or 
scoop,  but  as  much  as  will  lie  within  it  after  you  have 
passed  the  drift  over  its  surface,  and  have  levelled  the 
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composition  to  tlie  height  of  its  sides.  To  this  first  ladleful 
of  composition  give  fourteen  blows  with  the  mallet :  it  is  not 
necessary  to  exert  much  force  in  this  operation,  for  the 
weight  of  the  mallet  will  be  nearly  enough  to  do  the  work 
for  you  ;  and  you  will  find  that  after  each  stroke  the  mallet 
will  recoil  with  the  blow  to  a  point  almost  high  enough 
to  be  the  starting-point  for  the  next  stroke.  Having  given 
the  proper  number  of  blows,  take  another  ladleful  of  com¬ 
position,  and  when  you  have  put  it  into  the  case,  drive 
it  down  in  the  same  manner  as  the  former  one  with  the 
same  number  of  blows.  Then  for  your  third  ladleful  take 
the  longest  drift  but  one,  which  must  be  used  for  this  and 
the  following  ladleful,  giving  to  each  of  them  sixteen  blows, 
Then  take  the  shortest  hollow  drift,  and  use  this  for  as  many 
ladlefuls  as  will  make  the  composition  rise  to  the  top  of  the 
steel  spindle,  giving  eighteen  blows  to  each  of  them.  Then 
by  inserting  the  short,  solid  drift,  you  will  be  able  to  measure 
the  distance  between  the  top  of  the  spindle  and  the  top  of 
the  case.  When  you  have  taken  this  measurement,  make  a 
mark,  on  the  outside  of  the  case,  which  will  show  you  how  high 
the  spindle  rises  oh  the  inside.  By  adopting  this  plan,  or  any 
other  that  may  occur  to  you  as  simple,  you  will  always  bo 
able  to  ram  the  same  quantity  of  solid  composition  above  the 
spindle.  This  is  really  an  important  matter,  and  one  on  which 
depends  mainly  the  beauty  of  your  rocket’s  performance  when 
I  it  reaches  its  greatest  elevation  in  the  air.  There  are  great 
j  varieties  of  opinion  as  to  what  should  be  the  quantity  of  com- 
:  position  rammed  solid  above  the  spindle,  and  it  is  a  much 
more  common  matter  to  find  too  little  than  too  much  compo- 
,  sition  used  for  this  purpose:  The  effect  of  using  too  little  is, 

!  that  the  rocket  does  not  fairly  arrive  at  its  turn  before  its 
stars  or  other  decorations  are  thrown  out.  This,  in  my 
opinion,  is  a  considerable  fault ;  for  it  robs  the  rocket  of  a 


PRIMING. 


,  ;great  deal  of  the  elegance  of  its  flight,  and  gives  one  the  idea 
that  it  is  in  a  hurry  to  get  its  work  over.  Nothing  but 
actual  experience  and  observation  will  enable  any  one  to 
decide  which  he  considers  the  proper  quantity  of  solid  com¬ 
position.  I  consider  the  best  length  for  this  part  of  the 
rocket  to  be  that  of  the  exterior  diameter  of  the  case — that  is, 
an  inch  or  rather  more  for  rockets  of  the  ;ilb.  size.  Larger 
rockets,  I  have  always  found,  do  not  require  quite  so  much  in 
proportion  ;  smaller  rockets  rather  more.  You  should  give 
twenty  blows  with  the  mallet  to  each  ladleful  of  this  solid 
•composition.  I  am  well  aware  that  this  number  of  blows 
sounds  like  a  great  deal  of  hard  work,  but  you  may  rest  as¬ 
sured  that  these  twenty  blows,  given  as  I  have  directed  above, 
will  occupy  only  five  or  six  seconds  of  time,  at  the  cost  of  very 
little  exertion. 

Having  now  completed  the  ramming  of  the  composition 
into  your  case,  you  will  next  require  some  common  potter’s 
olay  in  dry  powder ;  this  can  be  procured  of  Mr.  Darby  in  a 
condition  proper  for  use.  Take  half-a-ladleful  of  it,  and  ram 
it  down  very  hard  upon  the  top  of  the  composition  with  the 
solid  drift.  This  clay  when  thus  compressed  will  form  an 
•end  to  your  rocket  nearly  as  hard  as  stone — not  so  hard, 
however,  but  that  you  can  bore  a  hole  through  it  about 
•6-16ths  of  an  inch  in  diameter,  which  will  allow  of  the  neces¬ 
sary  connexion  between  the  rammed  composition  and  the  stars 
or  other  contents  of  the  head  of  your  rocket.  In  the  next 
place  I  will  speak  of  the 

PRIMING. 

7.  This  may  be  done  in  two  ways  ;  for  exhibition  purposes 
I  should  merely  put  into  the  mouth  of  the  rocket  some  meal- 
powder-paste  made  as  follows  : — Make  a  rather  soft,  but  not 
too  liquid  paste,  by  moistening  meal-powder  with  gum- 
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water  made  of  the  strength  of  2  oz.  of  gum-arabic  to  a  pint 
of  water.  With  the  flattened  end  of  a  stick  rub  some  of 
this  paste  into  the  cup  formed  at  the  choked  end  of  the 
rocket,  taking  care  that  none  of  it  is  left  in  the  choice  or 
narrow  aperture  at  which  the  fire  from  the  rocket  has  to  find 
vent ;  for,  if  any  should  remain  there,  the  rocket  when  fired 
is  almost  certain  to  burst.  Any  of  the  paste  that  happens  to 
be  forced  into  this  aperture  may  easily  be  taken  out  after¬ 
wards  by  means  of  a  piece  of  wire  or  stout  pin. 

Tour  rocket  is  now  finished  as  far  as  its  ascending  power 
is  concerned. 


BOCKET  POT. 

8.  I  will  tell  you  my  method  of  making  the  head,  or  pot 
as  it  is  termed,  of  the  rocket.  You  must  have  a  piece  of  hard 
wood  turned  of  a  shape  like  that  indicated  in  the  following 
wood-cut  (fig.  18).  The  straight  part  of  this  should  be  about 

4  inches  long,  and  a 
shade  larger  in  diameter 
than  the  exterior  of  your 
Fig.  18. — Pot-former.  rocket-case  —  that  is, 

about  inch  in  diameter,  if  you  adopt  the  method  of  cut¬ 
ting  up  your  imperial  board  and  70  lb.  brown  paper  given  in 
this  chapter.  Now  take  some  moderately  thick  brown  paper, 
and  cut  it  into  strips  about  5  inches  in  width  and  8  in 
length  ;  each  of  these  strips  will  be  long  enough  to  go  twice 
round  the  pot-former  described  above.  When  you  have 
pasted  us  much  of  each  strip  as  will  not  lie  actually  against 
the  former,  roU  it  up  straightly 
and  pinch  in  one  end  •,  you 
^ill  thus  have  made  a  cylinder 

of  paper  (fig.  19)  closed  at  one  Fig.  la-Bocket-pot. 

ond,  the  other  end  of  which  will  fit  nicely  over  the  clay  end  of 
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your  rocket.  This  is  the  pot  of  the  rocket,  which  is  to  con¬ 
tain  your  stars,  rains,  &c. 


ROCKET  CONES. 

9.  You  will  next  require  a  turned  wooden  former  on 
which  you  can  make  paper  cones  of  such  a  size  at  their  base 
that  they  can  be  neatly  pasted  on  to  the  top  of  your  pots — 
that  is,  the  base  of  these  cones  should  have  the  same  diameter 
as  the  pots.  Although  such  conical  caps  are  by  no  means 
necessary,  yet  they  are  a  very  great  assistance  to  the  rocket 
in  its  ascent,  enabling  it  to  rise  with  much  less  resistance 
through  the  air.  The  cone-former  is  represented  in  the 
annexed  wood-cut  (fig.  20).  To  make  these  cones  upon  it,  cut 

out  as  many  circular  pieces 
of  brown  paper  as  you 
require,  the  semi-diameter 
of  which  must  be  slightly 
greater  than  the  height 

Fig.20.-Cone-former.  of  *1^®  that  yoU 

have  to  make.  Then  cut  or  tear  these  circles  into  halves 
and  paste  them  on  one  side.  Now  place  the  first  half¬ 
circle  upon  the  former,  pasted  side  outwards,  taking  care 
that  the  apex  of  the  cone  beat  the  point  marked  A  in 
fig.  21.  Then  fold  the  brown  paper  neatly  round  the 
cone-former,  and  when 
you  have  made  it  to  sit 
as  closely  to  it  as  possible, 
proceed  in  the  same  man¬ 
ner  with  the  other  half- 
circle,  putting  it  upon 

the  first,  pasted  side  Fig.  21. — Paper  for  Cone, 

inwards.  The  paper  cones  thus  made  must  next  be  covered 
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■witli  one  thickness  of  thin  paper  cut  large  enough  to  extend 
^  an  inch  or  rather  more  beyond  the  open  end  of  the  cone, 
and  this  projecting  part, 
when  notched  all  round 
with  your  scissors,  can 

he  pasted  down  round  Fig.  22.-Pot,  with  Conical  Cap. 

the  top  of  the  rocket-pot.  When  this  is  done  the  pot  will, 
present  the  appearance  of  annexed  illustration  (fig.  22). 


ROCKET  STARS. 

10.  When  all  the  pasting  that  has  been  necessary  in'' 
making  the  pots  is  thoroughly  dry,  the  filling  them  with  stars 
is  all  that  remains  to  be  done  for  the  completion  of  the 
rocket.  You  will  find  that  the  ^Ib.  rocket  will  carry  an 
ounce  of  stars  well.  After  weighing  out  your  stars,  then, 
into  parcels  of  this  weight,  empty  one  of  these  parcels  into  • 
each  pot.  You  will  next  require  some  sort  of  powder  to  • 
strew  among  the  stars  which  shall  have  the  effect  of  igniting 
them  and  at  the  same  time  of  bursting  the  pot.  I  have  • 
always  found  meal-powder  by  itself  to  be  too  rapid  in  its- 
explosion  to  convey  the  fire  to  all  the  stars  ;  many  of  themt 
are  blown  out  of  the  pot,  never  taking  fire  at  all.  The- 
I  mixture  which  I  should  recommend  you  to  use  is  the 
I  following : — 

I 

I  Meal-powder  ....  6  parts. 

Fine  charcoal  .  .  ,  .  ^ ,  1  part. 

I  Charcoal  added  to  the  meal-powder  in  the  above  propor- 
,tion  will  render  its  combustion  slow  enough  to  light  all  the 
stars,  without  being  too  slow  to  burst  the  pot.  Of  this  mix¬ 
ture  take  a  ladleful  (I  mean  the  ladle  which  you  use  in  filling 
your  cases),  and  put  it  with  the  stars  into  the  pot,  which  must 
Qow  be  securely  glued  over  the  clay  end  of  the  rocket-case. 
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BOCKET  STICK. 

11.  Lastly  tlie  rocket-s^ic^  remains  to  be  considered.  This 
appendage  is  used  for  the  purpose  of  keeping  the  mouth  of 
the  rocket  downwards,  so  that  if  it  move  at  all  its  motion 
must  be  an  upward  one.  The  rule  for  telling  whether  the 
: stick  be  of  the  proper  weight  or  not  is  the  following: — After 
having  tied  it  on  to  the  rocket  in  the  manner  indicated  in  the 
page  of  illustrations,  ascertain  whether  it  will  balance  if 
laid  across  the  finger  about  2  inches  from  the  mouth  of 
the  rocket.  If  the  stick  forms  an  exact  counterpoise  to  the 
rocket  at  this  point,  it  will  answer  your  purpose  very  well. 
The  length  of  the  stick  which  I  use  for  lb.  rockets  is  4  feet, 
and  its  size  about  §  x  ^  inch.  The  best  wood  for  these 
sticks  is  American  pine.  It  is  very  light,  and  should  be  free 
from  knots.  You  will  be  able  to  procure  them  much  cheaper 
of  Mr.  Darby,  and  much  more  uniform  in  their  make,  than 
of  any  carpenter.  In  some  old  treatises  upon  pyrotechny 
you  will  find  recommended  a  tapering  rocket-stick,  to  the 
large  end  of  which  the  rocket  is  tied.  I  have  never  found 
any  advantage  which  these  sticks  possess  over  those  that  are 
of  one  size  throughout;  and  I  think  I  may  say  that  no 
professional  pyrotechnist  uses  tapering  rocket-sticks.  On  the 
annexed  page  of  wood-cuts  (figs.  23  to  26)  I  have  given  you 
a  sketch  of  the  rings  which  I  use,  through  which  the  rocket- 
stick  must  be  passed,  and  from  which  the  rocket  is  to  be 
fired.  These  rings  should  be  screwed  into  an  upright  post 
(fig.  27)  standing  5  feet  out  of  the  ground ;  the  upper  ring 
near  the  top  of  the  post,  the  lower  about  3  feet  from  the 
ground.  There  is  also  a  sketch  (fig.  28)  to  show  you  how 
the  rocket  is  to  be  suspended  on  this  post. 

I  have  stated  above  that  there  are  two  ways  of  priming 
rockets ;  the  one  used  for  exhibition  purposes  I  have  already 
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described.  Rockets  thus  primed  are  fired  by  appljdng  a 
lighted  port-fire  to  their  mouth.  The  other  method  I  have 
found  very  convenient  when  making  trials  either  of  rockets 
or  of  stars,  for  it  enables  you  to  get  some  distance  from  the- 
rocket-post  before  the  rocket  rises,  and  consequently  to  gain- 
a  much  better  view  of  the  object  of  your  experiment.  It  is 
(  done  in  the  following  manner: — Paste  or  tie  a  piece  of  touch- 
j  paper  round  the  mouth  of  the  rocket  which  shall  project  an 
inch  or  rather  more  beyond  the  mouth.  Then  take  a  piece 
j  of  uncased  quick-match  about  21  inches  long,  and  put  it  into 
1  the  soul  of  the  rocket,  leaving  so  much  of  it  outside  the 
i  choke  as  can  be  twisted  into  the  projecting  part  of  the  touch- 
1  paper.  If  this  is  done  so  as  to  leave  a  short  twist  of  touch- 
j  paper  beyond  that  part  which  contains  the  quick-match, 
you  will  gain  a  short  interval  of  time  between  the  moment 
of  lighting  the  rocket  and  that  of  its  ascent. 

You  can  procure  of  Mr.  Darby  the  cases  ready  made,  and, 
in  fact,  anything  employed  in  firework  manufacture ;  but  I 
strongly  recommend  you  to  learn  to  make  the  cases  yourself, 
as  you  will  then  be  not  only  much  more  independent,  but 
also  much  more  economical  in  your  work. 

Let  me  recapitulate  a  little,  and  add  a  few  hints  to  remind 
you  of  certain  points  important  in  rocket  manufacture, 
j  Do  not  hurry  over  any  part  of  the  work,  either  the  making 
j  the  cases  or  the  composition,  or  the  ramming  of  the  rockets, 
j  In  moistening  your  composition  with  spirits  of  wine  or  gin, 
jbe  careful  to  add  very  little  of  the  liquids  .and  to  stir  the 
composition  about  venj  thoroughly  until  all  the  moisture  that 
is  present  is  very  equally  diffused. 

j  Remember  that  the  addition  of  nitre  or  meal-powder  to 
your  composition  will  render  it  more  rapid  in  combustion ; 
the  addition  of  sulphur  or  charcoal  more  slow.  By  this 
means  you  can  vary  the  strength  of  your  rocket  composition 
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to  any  degree  whicli  proves  successful  or  satisfactory  in  your 
hands. 

By  no  means  forget  to  bore  a  hole  through  the  clay  at  the 
end  of  your  rocket,  and  thus  to  form  the  communication  with 
your  stars. 

Never  allow  your  steel  spindle  to  become  rusty.  Every 
coat  of  rust  that  you  have  to  scour  off  from  it  diminishes  the 
size  of  the  spindle. 

Remember  that  the  work  that  is  done  neatest  is  always 
done  best. 


ROCKET  STARS  (How  to  Make). 

12.  By  following  a  few  simple  directions  for  the  manu¬ 
facturing  of  these,  you  will  be  able  to  vary  almost  to  any 
extent  the  heads  of  your  rockets,  .and  to  produce  combina¬ 
tions  according  to  your  taste  and  fancy. 

The  stars  that  are  used  as  decorations  to  the  different 
species  of  fireworks  are  of  various  kinds,  sizes  and  shapes, 
according  to  the  purpose  for  which  they  are  intended. 

1st.  The  ordinary  rocket-stars,  which  are  called  “brilliant” 
or  “  bright,”  are  made  in  small  cubes.  Their  composition 
is  moistened  with  gum-water,  and  while  moist  fiattened  to 
the  thickness  required.  It  is  then  scored  or  cut  across  with 
a  knife,  and  allowed  to  dry.  When  dry  it  can  be  easily 
broken  up  into  cubes  at  the  places  where  it  was  divided  by 
the  knife.  Tailed  stars  are  also  made  in  the  same  way  and 
of  the  same  size.  , 

2nd.  Roman  candle  stars  are  small  cylinders  of  composi¬ 
tion  made  of  a  size  proportioned  to  that  of  the  case  out  of 
which  they  are  to  be  thrown. 

3rd.  Coloured  rocket  stars  are  made  by  driving  the 
.coloured  composition,  slightly  moistened,  into  small  cases, 
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wHcb.  go  under  tlie  name  of  pill-hox  cases.  If  the  star  is 
i  to  consist  of  one  colour  only,  these  pill-boxes  are  open  at 
both  ends,  and  a  piece  of  quick-match  is  placed  between 
the  composition  and  the  inside  of  the  pill-box,  and  allowed 
to  project  about  half  an  inch  beyond  each  end  of  it.  When 
fired,  these  stars  burn  at  both  ends  at  the  same  time,  and 
so  produce  a  great  amount  of  fire  in  proportion  to  their 
size. 

If  it  is  required  to  make  stars  consisting  of  more  than  one 
colour  (in  which  case  they  are  called  “  changeable  stars  ”), 
the  pill-boxes  are  left  open  at  one  end  only.  The  com¬ 
position  is  thereby  prevented  from  burning  at  more  than 
one  of  its  surfaces  at  a  time.  These  stars  generally  contain 
two  colours ;  the  pill-boxes  are  half-filled  with  one  coloured 
composition  and  the  remaining  space  filled  with  another* 
These  changeable  stars  burn  much  longer  than  the  others, 
and  therefore  produce  a  more  beautiful  effect ;  but  being 
larger  they  require  to  be  used  in  larger  rockets,  the  half- 
pound  size  being  the  smallest  that  is  adapted  for  this 
purpose. 

GOLDEN  RAIN. 

13.  There  is  another  and  exceedingly  beautiful  decora¬ 
tion  for  rocket  heads  which  is  called  golden  rain.  This 
{  is  by  no  means  a  diflScult  thing  to  make.  Some  small 
paper  cases  are  made,  about  2  inches  long  and  of  the 
i  size  of  goosequills ;  these  are  filled  with  a  sparkling 
I  composition  and  primed  with  wetted  gunpowder.  They 
j  are  placed,  mouth  downwards,  in  the  head  of  the  rocket, 

I  and  arranged  in  such  a  manner  that  they  may  all  be  ignited. 

At  the  bursting  of  the  rocket,  they  will  describe  a  series  of 
!  beautiful  ri  aglets  of  sparkling  fire. 

I  have  now  enumerated  as  many  different  kinds  of  stars, 
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&c.,  as  wil]  provide  you  with  the  means  of  producing  any 
amount  of  variety,  I  now  come  to  the  details  of  the  manu¬ 
facture  of  these  decorations.  We  will  begin  with  the 
ordinary 

BRILLIANT  STARS. 

14.  First,  let  me  impress  upon  you  the  necessity  of  see¬ 
ing  that  all  ingredients  used  in  star  compositions  are  in  as  fine 
a  powder  as  possible.  You  cannot  have  them  too  fine  or  too 
well  incorporated  and  mixed.  The  following  is  the  formula 
.  which  I  employ  for  the 

COMMON  BEILLIANT  STABS. 

Nitre  .  .  .16  parts 

SulpHur . s  „ 

Sulphuret  of  antimony  .  .  .  4  „ 

Meal-powder  .  .  .  .  3  „ 

Let  all  these  ingredients  be  in  fine  powder,  and,  having 
carefully  weighed  out  the  quantities,  mix  them  thoroughly. 
Next,  take  some  gum-water  of  the  strength  previously 
mentioned — viz.,  two  ounces  of  gum-arabic  dissolved  in  a 
pint  of  warm  water.  Spread  your  star  composition  upon  a 
piece  of  zinc  plate  or  slate,  and  add  to  it  a  little  of  the  gum- 
water  at  a  time,  taking  care  to  stir  the  composition  about 
well  till  all  the  moisture  is  equally  diffused  through  the 
whole.  It  is  not  necessary  that  this  composition  should  be 
made  wet,  but  only  something  like  brown  sugar  in  moistness, 
so  that  it  will  bind  well  when  pressed  together.  When  you 
think  this  is  sufficiently  done,  roll  or  press  the  composition 
into  a  fiat  shape  like  a  thick  pancake,  and  make  it  as  square, 
or,  at  all  events,  as  rectangular,  as  possible.  Its  thickness 
should  be  about  a  quarter  of  an  inch.  You  will  find  a  large 
spatula  a  very  convenient  tool  in  this  operation,  both  for 
flattening  the  cake  of  composition  and  for  getting  it  into  a 
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convenient  shape.  Now  take  your  spatula,  and  with  it  score 
the  composition  across  both  ways,  so  that  you  have  it 
divided  into  a  number  of  little  cubes,  fig.  30. 

It  may  then  be  set  aside 
to  dry  in  a  warm  place  ; 
it  will  be  forty-eight  hours 
before  it  is  fit  for  use  in 
summer,  and  about  a  week 
in  winter.  When  dry  you  Fig.  so. 

will  have  no  trouble  in  separating  the  cubes  at  the  marks  left 
by  the  spatula. 

I  may  as  well,  however,  introduce  you  to  a  simple  piece  of 
apparatus  which  will  enable  you  to  perform  this  operation 
much  more  comfortably  and  cleanly.  I  have  a  small  wooden 
tray  made  of  mahogany,  six  inches  square,  and  three- 
quarters  of  an  inch  deep,  inside  measurements.  Into  this  I 
place  a  fiat  piece  of  wood,  which  fits  very  easily  into  the 
tray,  and  is  half-an-inch  thick.  This  acts  as  a  movable  false 
bottom.  It  will  be  readily  seen  that  when  this  false  bottom 
is  in  the  tray,  placed  upon  the  other  bottom,  the  tray  will  be 
filled  vp  so  as  to  leave  a  depth  of  a  quarter  of  an  inch  only 
unoccupied.  This  space  I  fill  with  the  moistened  star-com¬ 
position,  having  first  rubbed  the  surface  of  the  false  bottom 
with  soap  to  prevent  any  adhesion  taking  place  between  the 
composition  and  the  wood.  Having  now  pressed  into  the 
tray  as  much  composition  as  will  fill  it  to  the  height  of  its 
sides,  I  score  it  with  the  spatula  as  directed  above.  A  large 
hole  is  made  in  the  natural  bottom  of  the  tray,  so  that  I  can, 
by  putting  my  fingers  through  it,  raise  the  false  bottom 
covered  with  stars  out  of  the  tray.  I  then  place  a  piece  of 
cardboard  or  zinc  on  the  top  of  the  stars  and  turn  the 
false  bottom  upside  down.  The  stars  will  be  found  to 
separate  from  the  wood  very  easily,  and  may  be  left  to 
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dry  on  th.e  zinc.  Tlie  tray  is  then  ready  for,  another  batch  of 
stars. 

The  advantages  of  this  plan  are,  that  there  is  no  trouble 
in  getting  the  composition  into  a  uniform,  convenient  shape 
and  thickness  ;  that  the  composition  requires  much  less  gum- 
water  ;  and  that,  consequently,  the  process  is  a  quicker  a 
cleaner  one. 


TAILED  STABS. 

15.  The  same  plan  may  be  adopted  also  for  the  making  of 
tailed  stars,  with  a  slight  variation  which  I  now  proceed  to 
describe.  These  stars  are  not  moistened  with  plain  gum- 
water,  but  with  a  mixture  of  gum-water  and  linseed-oil.  The 
gum-water  should  be  of  the  strength  given  above,  and  should 
be  made  quite  hot  by  placing  the  bottle  which  contains  it  in 
-a  jug  of  boding  water.  When  it  is  sufficiently  hot,  to  every 
8  ounces  of  gum-water  add  1  ounce  of  linseed-oil.  Shake  the 
bottle  till  these  are  thoroughly  mixed,  and  no  oil  can  be  se&n. 
Use  the  moistening  fluid,  while  hot,  in  the  same  manner  as 
directed  above  for  brilliant  stars.  The  following  is  the  com¬ 
position  for 


TAILED  STABS. 

Nitre  .  :  .  .  . 

Meal-powder  ....  . 

Antimony  (sulphuret)  ,  , 
Fine  charcoal  .  .  , 

Sulphur  .... 


16  parts. 


99 

99 


If  the  above  directions  are  carefully  followed  out,  you  will 
have  some  stars  which  are  exceedingly  beautiful  in  their 
effect,  and  by  no  means  difficult  to  make.  At  its  first  ap¬ 
pearance  the  star  has  nothing  remarkable  in  it  but  the 
rapidity  of  its  combustion.  When  this,  however,  is  over,  a 
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kind  of  boiling  lava  is  formed  wMcb  remains  red-bot  for  a 
long  time,  and  wbich,  in  its  descent  to  the  earth,  takes  the 
appearance  of  a  glowing  drop  of  golden  fire,  followed  by  a 
tail  of  sparks,  remaining  visible  till  it  reaches  the  ground.  I 
think  the  proportion  of  linseed-oil  given  above  will  not  bear 
being  altered  without  detriment  to  the  performance  of  the 
stars.  If  less  oil  is  used,  the  stars  assume  their  tailed 
form  sooner,  and  disappear  sooner;  if  more,  they  will  reach 
the  earth  before  their  principal  and  characteristic  beauty  is 
seen. 

Both  “  brilliant  ”  and  “  tailed  stars  ”  may  be  made  in 
cubes  whose  sides  are  about  a  quarter  of  an  inch.  On  account 
of  the  presence  of  the  oil,  “  tailed  stars  ”  take  a  longer  time 
to  dry  than  “  brilliant.”  An  advantage  which  they  possess, 
besides  that  of  superior  beauty,  is  that  they  are  much  more 
sure  of  ignition  than  brilliant  stars. 

I  may  as  well  mention  here  that  a  tray  for  forming  the 
stars,  such  as  I  have  described  above,  and  of  the  size  given 
above,  will  contain  about  8  or  9  ounces  of  composition  at  a 
time. 

COLOUBED  STABS. 

16.  We  now  come  to  the  very  important  subject  of  coloured 
stars.  These  require  considerable  care  in  their  preparation, 
the  beauty  of  their  performance  depending  entirely  upon  the 
uniform  fineness,  the  intimate  union,  and  the  dryness  of  their  in¬ 
gredients.  K  you  wish  to  make  these  coloured  stars  with 
any  degree  of  satisfaction  to  yourself,  keep  the  various  pre¬ 
parations  which  enteb  into  their  composition  always  ready  for 
use — that  is,  in  fine  dry  powder,  preserved  in  well-corked  or 
stoppered  bottles.  There  is  one  chemical  salt  which  requires 
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especial  care  in  keeping,  on  account  of  its  deliquescent 
properties  tliat  is,  of  its  tendency  to  attract  moisture  from 
the  air ;  and  unless  this  salt,  which  is  the  nitrate  of  strontia, 
be  thoroughly  free  from  moisture  when  used,  it  will  produce 
no  effect  at  all,  except  a  needless  waste  of  chemicals.  I 
must  therefore  tell  you  that  the  formulas  which  I  am  about 
to  give  you  will  fail  most  entirely  in  your  hands,  unless  you 
are  very  particular  in  this  matter  of  dryness.  Over  and  over 
again  have  I  been  led  to  condemn  formulas  for  coloured  stars 
and  fires  as  useless  or  imperfect,  for  the  sole  reason  that  I 
did  not  then  know  how  their  ingredients  were  to  be  handled, 
and  what  care  was  necessary  for  the  production  of  their 
intended  effect. 

In  the  first  place  I  strongly  recommend  you  to  attempt 
to  make  no  coloured  stars  for  rockets,  except  such  as  are  made 
in  the  pill-hox  cases,  of  which  I  have  spoken  before.  These 
pUl-boxes  are  made  in  the  following  manner : — Procure  a 
piece  of  straight  iron  rod,  12  inches  long,  and  from  three- 
eighths  to  half-an-inch  in  size ;  the  usual  size  for  this 
former  is  about  seven-sixteenths  of  an  inch.  Now  cut 
some  cartridge-paper  into  strips  about  8  inches  wide,  and  from 
9  to  10  inches  long;  paste  these  strips  all  over,  and  roll 
them  round  the  iron  rod  closely  and  neatly.  When  this  is 
done,  remove  the  case  thus  formed  from  the  rod  without 
tearing  or  breaking  it,  and  set  it  aside  to  dry.  When  dry 
it  wiU  be  very  hard  and  stiff.  It  can  then  be  cut,  by  means 
of  a  very  sharp  knife,  into  little  lengths  of  half-an-inch  each. 
These  lengths  are  the  open  pill-boxes,  into  which  your 
composition  is  to  be  rammed  for  coloured  rocket-stars. 

In  order  to  accomplish  the  filling  of  these  cases  with  the 
least  amount  of  trouble,  procure  a  piece  of  stick,  of  a  con¬ 
venient  length,  and  of  such  a  size  round  that  it  will  pass 

easily  into  the  pill-boxes.  Next  take  a  small  piece  of  quick- 
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match,  about  li  inch  long,  and  pass  it  through  the  pill-box 
in  such  a  manner  that  it  may- 
project  beyond  each  end  about 
half-an-inch  (see  Fig.  31).  You 
wiU  be  able  to  steady  the  pill¬ 
box  while  filling  it  by  holding  Fig.  3i. 

it  by  these  two  ends  of  quick-match.  The  composition 
pressed  into  these  boxes  is  al-ways  slightly  moistened;  and 
by  this  means,  -when  once  dry,  -will  not  be  liable  to  be 
shaken  out  again.  In  making,  however,  any  trials  of  your 
coloured  star  compositions  for  your  own  satisfaction  before 
making  a  large  batch  of  stars,  you  had  better  press  the  com- 
■  position  in  dry  ,*  by  this  means  you  will  be  able  to  see  at 
once  what  their  performance  is  worth. 

The  fluid  that  I  employ  for  moistening  these  coloured 
compositions  is  a  solution  of  shellac  in  methylated  spirits  of 
wine.  As  shellac  enters  into  the  composition  of  many  of 
these  colours,  it  will  not  be  necessary  to  make  your  solution 
a  strong  one.  It  should  be  of  the  thickness  of  the  ordinary 
spirit  varnishes,  such  as  photographers  use  for  coating  their 
negative  pictures.  The  exact  strength  is  not  a  matter  of  any 
great  importance,  as  long  as  you  do  not  make  the  solution 
too  rich  in  shellac ;  for  by  doing  this  you  will  impair  the 
purity  of  your  colour  to  some  extent. 

Eemember  that  you  must  make  these  compositions  wet. 
A  very  slight  moistening  is  sufficient  to  make  them  bind  well 
when  pressed  into  their  cases. 

The  first  colour  of  which  I  shall  speak  will  be  the  red, 
or  crimson.  It  is  in  the  preparation  of  this  colour  that  you 
must  be  most  careful  about  dryness. 
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CBIMSON  STARS. 

17.  The  composition  which  follows  is,  in  my  opinion,  the 


best  for 


CRIMSON  STARS. 
Chlorate  of  potash . 

Nitrate  of  strontia. 

Calomel  .  , 

Sulphur  ,  , 

Shellac 

Sulphide  of  copper 
Charcoal  (fine^ 


24  parts 
32  „ 
12  „ 

6  „ 

6  „ 

2  „ 

2 


This  composition  gives  a  magnificent  deep  crimson  when 
burnt  at  night.  Do  not  be  disappointed,  if,  in  your  ex¬ 
periments  in  the  day-time,  the  colour  should  not  appear  very 
deep. 

Remember  that  there  are  two  kinds  of  colours  in  pyro- 
techny,  and  that  beyond  a  certain  point  it  is  impossible  to 
amalgamate  their  respective  qualities.  The  first  of  these 
two  kinds  is  the  colour  which  has  a  considerable  depth  of  tint, 
but  which  has  not  much  reflective  or  illuminative  power.  The 
other  kind  is  that  which  has  a  very  decided,  but  not  so  deep, 
tint,  and  which  is  capable  of  surrounding  itself  with  a  luminous 
atmosphere  of  colour  during  its  combustion— in  fact,  which  has 
great  brilliancy  and  power  of  illuminating  objects.  Now  the 
last  of  these  two  kinds  is  the  proper  one  to  be  employed  for 
star  purposes.  We  should  never  desire  to  produce  a  shower 
of  dead-looking  stars,  however  intense  their  colour  might  be. 
It  is  also  an  ascertained  fact  that  the  colour  of  stars  always 
appears  deeper  when  seen  from  a  distance.  Do  not  then  be 
disappointed,  I  repeat,  if  the  colour  appears  somewhat  weak 
when  you  are  making  a  trial  of  your  composition  just  under 
your  eyes  in  the  day-time. 
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Now,  with  regard  to  the  crimson  star  composition  above, 
remember  that  I  only  say  that  it  is  one  that  succeeds  in  my 
hands.  You  may,  perhaps,  think  it  too  rapid  in  its  com¬ 
bustion,  in  which  case  you  can  increase  the  proportion  of 
calomel,  or  decrease  that  of  the  chlorate  of  potash.  The 
calomel  has  the  effect  of  deepening  the  colour,  but  at  the 
same  time  of  retarding  the  combustion,  and  of  weakening  the 
illuminative  power.  The  shellac  must  be  in  as  fine  a  powder 
as  possible  ;  it  has  the  effect  of  producing  a  rich,  thick  flame, 
and  also  of  rendering  more  sulphur  unnecessary.  It  also 
enables  the  composition,  after  having  been  wetted  with  the 
above  fluid,  to  harden  into  a  mass  tolerably  impervious  to 
moisture.  The  sulphide  of  copper  is  used  for  the  purpose  of 
giving  a  very  slight  bluish  tint  to  the  flame,  and  thereby  of 
neutralising  any  yellow  that  might  impair  the  purity  of  the 
crimson,  arising  from  impurity  of  the  chemicals. 

You  should  keep  all  these  ingredients  ready  powdered, 
dried,  and  sifted  through  your  40-mesh  sifter;  and  then, 
when  you  require  stars,  you  will  having  nothing  to  do  but  to 
weigh  out  the  proportions  given  in  the  formula,  and  mix 
them  on  paper  with  a  spatula.  The  more  you  handle  the 
nitrate  of  strontia,  or  any  composition  containing  it,  the  moister 
it  will  become,  and  the  less  effect  it  will  produce.  Therefore 
do  not  think  of  paixing  the  ingredients  till  you  are  ready  to 
make  your  stars,  and  have  a  convenient,  dry,  warm  place  in 
which  to  stow  them  when  made. 

You  can  procure  the  things  mentioned  in  the  above 
receipt,  and,  in  fact,  those  required  for  all  the  coloured  com¬ 
positions,  of  Mr.  Darby,  98,  Eegent  Street,  Lambeth. 

But,  in  case  you  may  think  it  desirable  to  prepare  and  dry 
your  nitrate  of  strontia  yourself,  I  give  you  the  following 
directions — 

Procure  a  common  earthenware  pipkin,  or,  still  better,  a 
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glazed  iron  frying-pan  of  a  convenient  size.  Into  this  place 
your  nitrate  of  strontia  in  rough  crystals.  One  or  two 
pounds  will  he  sufficient  to  prepare  at  a  time.  Place  the 
vessel  on  a  clear  fire,  but  do  not  make  it  too  hot.  There  is 
not  the  slightest  danger  of  explosion,  as  this  salt  cannot 
be  induced  to  burn  except  in  combination  with  other  things. 
You  must  now  boil,  or  rather  stew,  the  crystals  in  their 
own^water  of  crystallisation.  The  heat  will  soon  cause  them 
to  run  into  a  thick  pulpy  mass.  When  in  this  state,  they 
must  be  constantly  stirred,  or  upon  the  evaporation  of  the 
moisture  they  will  resume  a  crystalline  form.  This  vou 
wish  particularly  to  avoid,  as  your  object  is  to  get  this  mass 
into  powder.  Continue  then  to  stir  it  with  a  stick  or  flat 
piece  of  wood  until  the  moisture  is  driven  off  by  the  heat, 
and  the  salt  remains  in  the  condition  of  a  white  dry  sand.  A 
few  trials  will  enable  you  to  perform  this  operation  in  such 
a  manner  that  after  it  the  strontia  will  be  ready  at  once  for 
use.  If,  however,  enough  stirring  did  not  take  place,  you 
will  find  some  fused  lumps  among  your  dry  preparations  j 
these  must  be  pounded  in  a  mortar,  and  afterwards  dried. 

The  operation  described  above  is  very  simple,  and  does  not 
take  long  to  perform.  No  strontia  can  be  used  for  coloured 
stars  or  fires  unprepared.  If,  after  keeping  the  dried  nitrate 
of  strontia  for  some  tune,  you  find  that  it  is  again  becoming 
moist,  it  may  be  re-dried,  either  in  the  vessel  used  above,  or 
in  an  open  dish  placed  in  a  well-heated  oven.  This  opera¬ 
tion  is  proper  also  for  the  preparation  of  the  nitrate  of  baryta. 

For  the  solution  of  shellac  you  will  find  the  following  plan 
a  convenient  one  : — Make  a  very  strong  solution  of  the  resin 
in  methylated  spirit  of  wine,  which  shall  be  as  thick  as 
treacle.  As  you  require  your  thinner  solution  for  moistening 
colomed  star  compositions,  dilute  a  portion  of  the  thicker 
solution  with  the  methylated  spirit  to  tba  strength  required. 
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Tlie  sulphur  used  in  all  coloured  compositions  should  be 
as  free  as  possible  from  acid ;  otherwise,  when  mixed  with 
chlorate  of  potash,  it  may  be  dangerous.  If  you  have  any 
doubt  about  .it,  wash  the  sulphur  in  a  solution  of  common 
potash  in  water,  and  dry  it  gradually.  The  acid  will  be 
entirely  neutralised  by  this  plan.  Never  think  of  pounding 
;  sulphur  and  chlorate  of  potash  together ;  they  form  a  deto¬ 
nating  compound  which  will  explode  with  friction  or  per¬ 
cussion. 

•  The  compositions  that  I  here  give  for  colours  are  perfectly 
safe  when  made  as  I  direct.  I  have  made  coloured  stars  from 
j  them,  and  placed  these  stars  at  the  side  of  a  fireplace  till 
1  they  have  become  so  hot  that  I  could  not  bear  them  in  my 
hands,  and  I  have  subjected  them  to  several  tests,  all  of 
which  they  have  stood  well ;  and  I  think  I  may  safely  re- 

I  commend  them  to  you  as  not  at  all  liable  to  spontaneous 
combustion  or  possessed  of  any  dangerous  quality.  I  must 
tell  you,  however,  that  they  may  he  heated  till  they  explode, 
but  it  is  quite  unnecessary  and  very  foolish  to  expose  them  to 
any  high  temperature  at  all.  In  drying  them,  a  good  plan 
:  is  to  put  them  in  front  of  a  fire  in  a  flat  tin  box,  which  will 
j  prevent  any  chance  of  their  being  ignited,  and  will  at  the 
I  same  time  keep  them  in  a  thoroughly  dry  atmosphere  till  they 
become  perfectly  hard.  The  box  may  be  placed  about  two 
feet  from  the  fire,  so  that  it  becomes  moderately  warm. 

In  filling  the  piU-boxes  with  composition,  put  a  piece  of 
quick-match  through  them,  as  directed  above,  and  hold  them 
by  the  two  projecting  ends  of  match.  Let  a  short  groove  be 
cut  in  the  side  of  the  stick  with  which  you  press  in  the  com¬ 
position,  large  enough  to  allow  it  to  pass  the  quick-match 
;  without  injuring  it. 
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ROSE-COLOUBED  STARS. 


18.  I  now  give  you  a  composition  for  producing 


EOSE-COLOUEED  STAES. 

.  No.  2. 

Chlorate  of  potash  .  • 

Carbonate  of  strontia  .  . 

Calomel  .  ;  .  . 

Shellac  .  .  .  • 

'  Sulphur  .  .  .  ‘  • 

Charcoal  (fine)  .  . 


20  parts. 


8 

10 

2 

3 


fi 


1  part 


The  advantage  of  this  composition  is  that  it  is  not  at  all 
liable  to  suffer  from  damp  in  winter.  The  carbonate  of 
strontia  is  a  salt  not  deliquescent  like  the  nitrate,  and  is, 
moreover,  always  to  be  had  in  a  state  of  fine  powder.  The 
colour  procured  by  the  above  formula  is  not  so  deep  as  that 
which  the  first  composition  will  produce  ;  but  it  is  especially  ' 
beautiful  when  contrasted  with  an  intense  blue.  If  its  com¬ 
bustion  should  be  thought  too  rapid,  less  of  the  chlorate  of  ; 
potash  may  be  employed.  It  is  to  be  moistened  with  the 
solution  of  shellac. 


GREEN  STARS. 


19.  Our  next  colour  will  be  the  green.  I  have  especially 
observed  that  stars  of  this  colour  always  appear  far  more 
intense  when  burning  at  a  distance  than  when  close  to  the 
spectator.  The  colour  produced  by  the  nitrate  of  baryta  is 
never  very  deep  where  any  great  rapidity  of  combustion  is 
required.  It  is,  however,  an  exceedingly  pretty  tint,  and  is 
seen  to  its  gi-eatest  advantage  when  used  in  contrast  with  a 
rich  red.  I  employ  the  following  formula  for 
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GEEEN  EOCKET  STABS. 


No.  3. 

Chlorate  of  potash  , 

Nitrate  of  baryta  .  • 

Calomel  .  .  , 

Sulphur  .  •  . 

Shellac  .  .  . 

Charcoal  (fine) 

Sulphide  of  copper 


20  parts. 


40 

10 

8 

3 


9} 


99 


1  part. 


1 


99 


The  composition  made  according  to  this  formula  will  ‘pro¬ 
duce  a  colour  which  leaves  nothing  to  be  desired,  if  the 
several  ingredients  be  only  in  fine  powder,  dry,  and  pure.  It 
is  not  affected  by  moisture  nearly  so  much  as  any  composi¬ 
tion  containing  nitrate  of  strontia.  The  shellac  employed 
should  be  as  fine  as  possible.  And  here  let  me  remark  that 
the  reduction  of  shellac  to  powder  is  a  process  of  itself ;  no 
coarsely-powdered  shellac  will  answer  your  purpose.  Mr. 
Darby  will  supply  you  with  it  in  fiine  powder  quite  as  cheaply 
as  you  can  get  it  done  elsewhere.  Composition  No.  3  is  to 
be  moistened  with  the  solution  of  shellac.  The  sulphide  of 
copper  you  may  have  some  difficulty  in  procuring.  You  are 
sure,  however,  to  meet  with  it  at  the  shop  of  Messrs.  Bolton 
and  Co.,  146,  Holborn  Bars,  London,  but  you  must  ask 
for  the  fused  sulphide  of  copper,  for  there  is  a  precijntated 
sulphide  also,  which  is  of  no  use  to  you.  Do  not  use  any  of 
it  that  will  not  pass  through  your  40-mesh  sifter.  I  add  this 
ingredient  rather  as  an  improvement  than  as  necessary  to.  the 
composition.  You  may  substitute  for  it,  if  you  please,  the 
preparation  of  copper  which  I  am  about  to  recommend  in 
the  composition  for  blue  stars.  If  composition  No.  3  should 
be  thought  too  fierce,  try  the  addition  of  a  little  more  calomeL 
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PALE  ROSE-COLOTOED  STARS. 

20.  The  next  formulas  that  I  shall  give  are  two  which  I 
have  occasionally  used  and  found  effective.  Their  merit  is 
that  they  possess  a  very  intense  illuminative  power;  their 
colour,  however,  is  not  so  intense  as  that  of  those  which  I 
have  already  given.  They  have  also  the  advantage  of  being 
very  readily  ignited,  but  care  must  be  taken  not  to  expose 
them  to  a  high  temperature  in  drying.  The  following  are 
their  formulas : — 


PALE  EOSE-COLOUEED  STABS. 

No.  4. 

Nitrate  of  strontia  ...  8  parts. 

Chlorate  of  potash  .  •  .  4  „ 

Sulphur  .....  3 

Sulphuret  of  antimony  ...  2 

Take  especial  care  that  the  nitrate  of  strontia  used  in  this 
formula  be  very  dry. 


^9 

}y 


21.  PALE-GREEN  STARS. 


PALE-QEEEN  STABS. 

No.  5. 

Nitrate  of  baryta  .  .  . 

Chlorate  of  potash  .  . 

Sulphur  .... 
Antimony  .  .  .  .  ' 


16  parts. 


8 

6 

3 


99 


’  The  compositions  made  from  both  these  formulas  give  a 
pale  colour  when  seen  close  ;  but  when  falling  from  a  rocket, 
and  viewed  at  a  distance,  produce  a  very  charming  effect, 
particularly  when  contrasted  one  against  the  other.  They 
must  be  moistened  with  the  solution  of  she’  .ac. 
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BLUE  STARS. 


A 

GOLDEN-YELLOW  STAES. 


22.  The  next  colour  that  we  will  deal  with  is  the  yellow. 
The  composition  for  this  colour  is  a  very  satisfactory  one,  on 
account  of  its  having  no  tendency  to  deterioration  from  damp. 
There  are  many  formulas  used  for  this  colour  directing  the 
use  of  the  nitrate  of  soda.  This  salt  is,  if  anything,  more 
I  difficult  to  keep  dry  than  the  nitrate  of  strontia.  I  therefore 
have  abandoned  it  for  another  preparation,  which  I  believe  to 
i  be  as  effective  and  thoroughly  permanent.  I  recommend  the 
!  following  for 


GOLDEN-YELLOW  STAES. 


No.  6. 

Chlorate  of  potash  • 

Nitrate  of  baryta  .  • 

Oxalate  of  soda  ,  , 

Sulphur  .  .  • 

Shellac  .  .  . 


20  parts. 


30 

15 

8 

4 


39 

U 

93 


If  it  be  thought  advisable  to  give  the  stars  made  from  this 
formula  a  tailed  appearance,  add  one  part  of  fine  charcoal. 
The  composition  is  to  be  moistened  with  the  shellac  solution. 
The  stars  form  a  beautiful  contrast  with  those  of  an  intense 
blue. 

BLUE  STABS, 

'  23.  And  now  comes  the  last,  and,  in  my  opinion,  the  most 

j  beautiful  colour  of  all.  This  is  the  blue.  It  has  generally 
been  considered  a  very  dangerous  colour,  but  the  following 
formulas  I  have  always  found  thoroughly  safe  : — 
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PURPLE  STARS. 


Or. 


BLUE  STARS. 

No.  7. 


Chlorate  of  potash 
Sulphide  of  copper 
Chertier’s  copper  . 
Sulphur  .  , 


Chlorate  of  potasli 
Chertier’s  copper  . 
Sulphur  .  , 

Calomel 


No,  8. 


8  parts. 

6  „ 

5  „ 

4  .. 


12  „ 

6  „ 

4  „ 

1  part. 


These  formulas  give  a  rather  pale  but  very  brilliant  blue. 
The  compositions  have  the  advantage  of  being  very  readily 
ignited. 


PURPLE  STARS. 

24.  If  a  deeper  blue  is  required,  use  the  following,  which  I 
shall  dignify  by  the  name  of 

PURPLE  STARS. 

No.  9. 

'  Chlorate  of  potash 
Chertier’s  copper 
Calomel 


Stearine 

Sulphur 

Shellac 


16  parts. 
12 
8 
2 
2 

1  part. 


This  gives  the  most  intense  blue  that  I  have  seen  used  in 
pyrotechny,  and,  with  crimson  or  yellow  stars,  forms  a  truly 
magniGcent  contrast. 
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Chertier’s  copper  is  a  preparation  discovered  by  a  Frencb- 
man  of  that  name,  and  particularly  adapted  to  tbe  require¬ 
ments  of  the  pyrotechnist.  It  is  made  as  follows :  Take 
any  quantity  of  common  sulphate  of  copper  (blue  vitriol)  and 
dissolve  it  in  as  little  water  as  possible ;  then  take  an  equal 
quantity  by  weight  of  chlorate  of  potash  and  dissolve  it  alSo 
in  as  little  water  as  wiU  hold  it  in  solution.  Mix  these  two 
solutions,  and  boil  them  gently  over  a  clear  fire  until  ^  the 
moisture  is  nearly  evaporated  ;  then  dry  the  green  precipitate 
that  remains  hy  a  gentle  heat.  When  dry  treat  it  with  strong 
liquor  ammonife  till  it  changes  to  a  deep  blue  colour;  then 
let  it  dry  very  gradually  in  a  warm  place.  If  this  operation 
be  properly  performed  you  will  have  a  fine,  very  light  blue 
powder,  which  is  in  reality  a  chlorate  of  potash  with  copper 
and  ammonia.  This  is  what  I  designate  as  Chertier’s  copper. 
Messrs.  Bolton  and  Co.  will  no  doubt  prepare  it  for  you  if  you 
please. 

The  stearine  employed  in  the  above  composition  must  be 
in  fine  powder.  It  is  easily  reduced  to  this  state  by  being 
treated  in  the  same  way  as  camphor  or  spermaceti.  If  a  few 
drops  of  spirits  of  wine  are  used  with  it,  it  can  be  powdered 
in  a  mortar. 

Compositions  Nos.  7,  8,  and  9,  must  be  moistened,  not 
with  the  solution  of  shellac,  hut  with  the  gtm-ivater  which 
have  recommended  to  be  used  in  making  up  the  brilliant 
stars.  Care,  however,  should  be  taken  that  for  this  purpose 
the  gum-water  has  not  become  acid  by  long  standing.  A 
very  little  of  the  fluid  will  make  the  composition  bind  well, 
and  will  enable  you  to  form  from  it  stars  of  great  tenacity 
and  hardness. 

I  think  now  that  want  of  variety  is  a  thing  that  you  can 
hardly  complain  of  ;  but  I  must  beg  you  to  bear  in  mind  the 
following  particulars : — 
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The  stars  of  which  I  have  at  present  spoken  are  only 
for  rochet  purposes;  they  are  not  to  be  used  for  Eoman 
candles.  Another  plan  is  adopted  with  reference  to  these, 
and  their  preparation  will  be  described  in  its  proper  place. 

When  these  rocket-stars  are  to  be  used  some  of  the  powder 
recommended  before  must  be  strewed  among  them  ;  you  can 
make  that  mixture  weaker  if  you  please,  using  one  proportion 
of  fine  charcoal  to  Jive  or  even  four  of  meal-powder. 

The  projecting  ends  of  quick-match  render  these  stars 
much  more  certain  of  ignition  than  the  ordinary  cubic  stars. 

It  is  advisable  not  to  prepare  your  coloured  stars  until  you 
are  ready  to  use  them,  because,  unless  protected  from  damp 
in  the  most  careful  manner,  they  will  lose  some  of  their 
beauty,  and  you  will  thereby  not  be  making  the  most  of 
them.  They  may  appear  to  you  expensive  things  to  prepare, 
but  you  must  bear  in  mind  that  two  or  three  rockets  containing 
them  are  quite  sufficient  for  any  one  exhibition  such  as  I 
suppose  you  will  be  likely  to  give. 

Eemember  that  the  red,  green,  and  blue  or  purple  stars 
may  be  used  mixed  with  a  very  beautiful  effect.  The  purple 
and  golden,  or  purple  and  crimson,  or  rose,  will  also  form 
excellent  contrasts. 


GOLDEN  EAINS. 

25.  One  species  of  rocket  decoration,  the  manufacture  of 
which  I  proposed  to  describe,  remains  yet  to  be  considered. 
It  is  called  Golden  Rain,  and  with  the  details  of  its  prepara¬ 
tion  we  will  conclude  our  subject  of  rocket-making. 

Golden  rains  are  made  in  the  following  manner  : — Procure 
a  piece  of  brass  rod  (I  always  prefer  brass  for  formers,  because 
it  is  not  liable  to  rust,  as  is  iron  or  steel),  the  diameter  of 

which  is  3-16ths  of  an  inch,  or  rather  less.  The  length  of  the 
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former  may  be  from  6  to  8  inches.  You  will  now  require 
some  thin  brown  or  cartridge  paper,  of  which  to  make  your 
cases.  Out  this  paper  into  short  strips,  about  2  inches 
wide,  and  long  enough,  when  wrapped  round  the  fo^er, 
to  make  a  case  whose  external  diameter  should  be  a 
quarter  of  an  inch,  or  rather  more.  The  former  should 
Le  a  cup-shaped  hollow  cut  in  one  of  its  ends,  m  o 
which  the  paper  may  be  turned,  to  form  a  closed  end  to 
Your  little  cases.  Paste  your  strips  of  cartridge  paper  all 
over,  and  also  rub  some  paste  on  the  former.  Now  having 

turned  back  one  end  of  your  strips-(figs.  32  and  33)- 

roll  it  round  the  lormer, 

beginning  in  the  manner 
here  sketched,  so  that,  in¬ 
stead  of  rolling  a  single 
Fig.  32.  edge  of  paper  round  the 

former,  you  are  rolling  a  double  one.  Tbe  advantages  of  tUs 
plan  for  making  cases 
will  be  more  easy  for 
you  to  see  than  for 
me  to  describe.  I 
may  state,  however, 

that  you  insure* 
by  adopting  it,  a  very  close  and  even  fit  of  the  case  to  the 

former ;  you  secure  the  inner  edge  of  the  paper  from  coming 
unfastened,  and  you  are  much  more  certain  that  your  strips 
will  roll  up  straightly.  This  plan  may  be  adopted,  if  you 
please,  for  all  cases.  I  think  it  is,  on  the  whole,  the  safest 
and  best.  The  paste  which  you  rubbed  on  the  former  will 
enable  you  to  draw  it  out  from  the  case  without  tearing  or 
injury.  But  before  removing  the  former  entirely,  draw  it  out 
only  so  far  as  to  leave  its  cupped  end  a ’quarter  of  an  mch 

inside  one  of  the  ends  of  your  case— so  far,  in  fact,  that  a 
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quarter  of  an  inch  of  your  case  remains  unoccupied  by  the 
former.  Now  pinch  in  the  paper  that  projects  beyond  the 
former,  and  drive  it  down  with  a  tap  upon  your  pasting  slab, 
so  that  the  twisted  end  is  pressed  into  the  cup  of  the  former. 
By  this  means  you  will  have  a  neat  and  secure  end  to  your 
cases,  which  may  be  dipped  afterwards  into  warm  size  or  glue. 
If  a  little  red  lead  be  mixed  with  this*  size,  it  will  solidify 
much  more  rapidly.  This  dipping  the  ends  of  the  cases 
into  size  should  not  be  done  until  they  are  dry  from  the 
paste. 

Now  we  come  to  the  filling  of  these  little  cases ;  and  for 
this  purpose  you  will  require  a  simple  apparatus,  known 
among  pyrotechnists  as  “  the  funnel  and  wire.”  The  funnel 
is  usually  made  of  tin,  and  has  at  its  mouth  a  short  tube, 
about  a  quarter  of  an  inch  long,  the  exterior  diameter  of 
which  is  equal  to  the  exterior  diameter  of  your  brass  former, 
so  that  it  will  exactly  fit  into  the  mouth  of  your  golden- 
rain  cases.  The  wire  should  be  of  steel,  about  1-1 0  th  of 
an  inch  in  diameter,  and  at  least  6  inches  long.  For  con¬ 
venience  in  working,  it  should  have  a  small  wooden  handle. 
The  handles  sold  in  the  tool-shops  for  engravers’  tools  will 
answer  very  well.  This  is  the  whole  of  the  apparatus  re¬ 
quired  for  making  golden  rains. 

The  composition  employed  for  filling  the  cases  is  the 
following  : — 

GOLDEN  BAINS. 


Meal  powder  .  .  . 

.  6  parts. 

Nitre  .  .  .  ,  , 

.  1  part. 

Fine  charcoal  •  .  • 

.  2  parts. 

Meal-powder  ,  ,  , 

■  8  „ 

Fine  charcoal  •  •  • 

I  3  „ 
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Let  these  ingredients  be  very  intimately  mixed.  When 
the  composition  is  ready  for  use,  place  the  tubular  mouth  of 
the  funnel  in  the  mouth  of  one  of  your  little  cases  ;  and  then 
put  the  wire,  through  the  neck  of  the  funnel,  down  to  the 
bottom  of  the  case.  Next,  half  fill  the  funnel  with  one  of 
the  above  compositions.  Now,  steadying  the  case  with  one 
hand,  raise  the  wire  a  little  by  its  handle,  and  drive  it  down 
again.  Continue  to  repeat  this  operation,  giving  the  wire  a 
succession  of  short,  rapid  strokes.  You  may  give  about  fifteen 
strokes  in  five  seconds.  Each  time  the  wire  is  raised,  a  small 
quantity  of  the  composition  falls  round  it  into  the  case,  and 
the  descent  of  the  wire  has  the  effect  of  driving  the  compo¬ 
sition  firmly  and  compactly  into  its  place.  When  the  case  is 
charged,  the  funnel  must  be  removed,  and  the  space  that  was 
occupied  by  its  nozzle  filled  with  gunpowder  paste — gun¬ 
powder,  that  is,  or  meal-powder  moistened  with  gum-water. 
This  will  prevent  the  composition  from  being  shaken  out  of 
the  cases,  and  at  the  same  time  forms  the  best  method  of 
priming  them.  Take  care  that  this  paste  is  pressed  well  into 
the  mouth  of  the  cases,  and  fiUs  them. 

PORTFIRES. 

26.  The  “  funnel  and  wire  ”  operation  is  one  to  which  the 
pyrotechnist  has  recourse  for  many  purposes,  one  of  which  I 
may  as  well  mention  here,  as  it  may  fairly  be  said  to  come 
inder  the  head  of  rocket-manufacture — I  mean  the  prepara¬ 
tion  of  portfires. 

The  portfires,  used  for  firing  rockets  and  fireworks,  are 
generally  made  in  the  following  manner : — The  former  for 
this  purpose  should  be  of  brass,  and  not  less  than  a  quarter 
of  an  inch  in  diameter,  and  the  wire  for  tilling  them  not  less 
than  one  eighth  of  an  inch.  Portfire  cases  are  usually  made 
very  thin,  three  rounds  of  such  paper  as  that  on  which  the 


PORTFIRES. 


Times  is  printed  being  quite  suflScient.  The  cases  are  pre¬ 
pared  in  precisely  the  same  manner  as  that  described  for 
golden  rains,  and  are  also  primed  in  tbe  same  way.  Tbe 
following  is  tbe  composition  wbicb  I  use  for 

POETFIEES. 

Nitre . 6  parts 

Sulphur . 2  „ 

Meal-powder  .  ....  1  part. 

Portfires  may  be  made  of  almost  any  size,  according  to  tbe 
purpose  for  wbicb  they  are  intended.  You  will  find  tbree- 
eigbtbs  of  an  incb  quite  large  enough  for  tbe  inner  diameter 
of  any  that  you  are  likely  to  require.  If  they  are  to  be  used 
for  firing  exhibitions,  you  will  find  that  8  to  12  inches  will 
be  a  convenient  length.  Tbe  funnel  and  wire  apparatus  is 
so  cheaply  made  that  you  will  be  able  to  provide  yourself 
with  two  or  three  sets  of  these  tools,  of  different  sizes,  so  as 
to  answer  any  purpose. 

We  are  thus  brought  to  the  conclusion  of  the  subject  of 
rockets  and  their  accessories.  I  trust  that  I  have  made  my 
method  of  operation  sufficiently  intelligible  and  plain.  The 
main  difficulty  that  meets  any  one  who  attempts  to  describe 
a  delicate  and  particular  system  of  working  lies  in  the  fact 
that  when  one  is  thoroughly  conversant  with  his  subject, 
particularly  in  all  its  minutiae,  he  is  very  liable  to  overlook, 
or  to  treat  as  unimportant  in  his  directions,  some  point 
because  it  appears  trifling  to  him,  and  is  never  likely  to  be 
forgotten  in  Ms  practice,  the  involuntary  omission  of  which, 
however,  may  be  a  frequent  cause  of  failure  in  the  hands  of 
others.  I  have  tried  throughout  to  evade  any  possibility 
of  misunderstanding ;  and  if  I  have  been  too  diffuse,  it  has 
been  solely  from  the  desire  to  avoid  that  which  has  certainly 
been  the  fault  of  almost  all  the  treatises  on  pyrotechny  that 
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EOMAN  CANDLES. 

I  have  seen,  viz.,  indistinctness  arising  from  insuflSciency  of 
detail. 

Our  next  subject  shall  be  that  of 

ROMAN  CANDLES. 

27.  Fireworks  of  this  species  are  exceedingly  beautiful  and 
effective,  especially  when  made  with  coloured  stars,  and  fired 
in  numbers.  Their  manufacture  is  somewhat  difficult,  but 
the  difficulty  is  one  well  worth  overcoming.  I  made  a 
considerable  series  of  experiments  before  I  produced  a  Roman 
candle  that  answered  my  expectations.  At  last,  however, 
I  hit  upon  a  plan  which  has  never  since  failed  in  my  hands, 
and  I  think  that,  if  I  can  succeed  in  making  my  meaning 
understood,  and  you  will  undertake  to  follow  my  directions 
closely,  you  will  find  my  plan  a  good  one. 

There  are  several  conditions  upon  which  success  depends, 
and  which  it  will  be  as  well  to  enumerate.  A  poor  Roman 
candle  is  not  worth  making.  If  you  wish  to  produce  one 
that  will  satisfy  you,  remember — 

1st. — That  you  must  have  a  composition  to  burn  in  the 
intervals  between  the  stars,  which  will  produce  as  good  an 
effect  when  the  Roman  candle  is  almost  spent  as  when  first 
lighted — in  fact,  which  will  throw  a  jet  of  fire  uniformly 
good  throughout. 

2nd. — That  your  stars  must  be  hard  enough  to  resist  the 
pressure  of  the  drift  with  which  you  consolidate  the  com¬ 
position. 

,  3rd. — That  the  stars  must  be  of  tolerably  rapid  combustion, 
otherwise  they  will  not  be  ignited  before  they  are  blown  into 
the  air. 

4th. — That  the  charges  of  powder  for  blowing  the  stars 
must  be  regulated  to  a  great  nicety.  If  too  small,  they  will 
not  throw  them  high  enough  ;  if  too  large,  they  may  burst 
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the  case,  or  spoil  the  intended  effect  of  the  stars,  or  so  disturb 
the  composition  below  them  that  three  or  four  of  the  stars 
will  be  fired  in  rapid  succession,  or  almost  instantaneously. 

Now,  the  first  thing  to  be  considered  is  the  size  of  which 
Eoman  candles  are  to  be  made.  I  make  them  of  one  size 
only,  for  I  have  found  that  it  is  much  more  convenient  to 
have  but  one  size  of  stars  to  prepare,  and  one  size  of  cases  to 
roll,  and  one  scale  of  powder-charge  to  remember,  than  to 
run  the  risk  of  confusion  by  having  to  think  of  various  sizes. 
Besides,  all  the  effect  that  these  pieces  are  capable  of  can  be 
produced  by  my  one  size.  This  size  is  that  called  the  2  oz. 
Homan  candle.  The  former  for  the  cases  must  be  five-eighths 
of  an  inch  in  diameter,  and  should  be  18  inches  long. 

These  fireworks  require  rather  a  large  amount  of  paper 
and  imperial  board  for  the  manufacture  of  their  cases.  A 
good  stout  case  may  be  made  as  follows  : — Out  your  sheets  of 
70-lb.  brown  paper  into  halves,  and  your  sheets  of  imperial 
board  into  sis  equal  pieces.  One  of  these  pieces,  with  one 
half-sheet  of  701b.  paper,  will  make  one  case.  Paste  your 
pieces  of  imperial  board  all  over,  as  well  as  the  sheets  of 
paper.  Eub  some  paste  on  your  former,  and  proceed  to  roll 
a  piece  of  the  pasted  board  tightly  and  smoothly  round  the 
former  till  all  but  about  two  inches  of  it  is  rolled.  Then 
take  the  pasted  half-sheet  of  brown  paper,  and  roll  this  upon 
the  imperial  board  in  the  manner  described  for  making  golden 
rain  cases.  The  method  there  given  is  of  especial  value  when 
the  cases  that  you  are  making  are  of  considerable  length? 
because  it  enables  you  to  roll  the  paper  and  board  very 
straightly,  which  cannot  be  done  so  easily  by  any  other 
means  that  I  know  of.  The  cases  thus  made  will  be  pasted 
throughout  and  can  be  easily  removed  from  off  the  former. 
They  w'ill  be  about  14  inches  long,  which  is  a  very  good  size. 
You  can,  of  course,  make  them  shorter  for  experiments,  but 
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you  will  find  tlie  above  size  not  too  large  for  exhibition 
purposes.  I  do  not  think  it  will  do  to  make  the  cases  very 
much  thinner  than  I  have  directed,  but  a  few  experiments 
will  decide  what  length  or  thickness  of  case  succeeds  best  in 
your  hands.  I  have  given  you  my  size,  which  I  have  no 
wish  to  alter.  ’ 

Now  the  next  thing  to  be  done  is  to  prepare  the  stars. 
These  are  made  in  a  tubular  mould,  the  exact  size  of  which 
I  have  sketched  in  the  page  of  illustrations.  Fig.  37.  But 
before  giving  you  directions  for  making  these  stars,  I  may  as 
well  furnish  you  with  a  few  formulas  for  their  composition. 


WHITE. KOMAN-CANDLE  STARS. 

28.  The  brilliant,  stars  may  be  made  of  the  same  com¬ 
position  as  that  given  you  for  rocket  stars  of  that  kind.  If, 
however,  you  require  a  more  white  star,  use  the  following : — 


WHITE  EOMAN  CANDLE  STABS. 

Composition  No.  1. 

Nitre.  .  .  ...  .  ,48  parts 

Sulphur  .  .  .  •  .  10  „ 

Eegulus  of  antimony  .  •  ,  8  „ 

Realgar  .  .  .  •  .  6  „ 

Red  lead  .  .  .  .  .  4  „ 

Shellac . 1  part. 

This  formula  gives  a  much  purer  white  than  the  formula 
for  ordinary  brilliant  stars,  which  are  always  bluish  in  tint. 
Composition  No.  1  must  be  moistened  with  the  solution  of 
shellac  recommended  for  rocket  stars. 


YELLOW  ROMAN-CANDLE  STARS. 

29.  Yellow  Roman-candle  stars  may  be  made  from  the 
same  formula  as  that  given  for  yellow  rocket  stars. 
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GREEK  ROMAN-CAEDLE  STARS. 

30.  Greek  Eoman  candle  stars  may  be  made  from  the 
formulas  given  for  rocket  stars ;  but  there  is  also  another 
formula,  which  produces  a  rather  deeper  tint,  but  is  hardly 
rapid  enough  in  combustion  for  rocket  stars.  It  is  the 

following : — 

GREEN  ROMAN-CANDLE  STARS. 


Composition  No.  2. 


Nitrate  of  baryta  .  .  « 

.  40  parts. 

Chlorate  of  potash.  •  • 

.  20  „ 

Calomel  .  .  •  • 

.  12  ,, 

Sulphur  .  •  •  • 

.  12  ,, 

Shellac  (fine)  .  •  • 

.  4  »» 

Charcoal  (fine)  .  •  • 

.  1  part. 

This  composition  must  be  moistened  with  the  solution  of 
shellac.  It  will  produce  a  most  lovely  colour,  if  the  baryta  be 

pure. 

CRIMSON,  ROSE,  BLUE,  AND  PURPLE  ROMAN- 
CANDLE  STARS. 

31;  The  formulas  for  crimson,  rose,  blue,  and  purple  Eoman- 
candle  stars  are  the  same  as  given  for  rocket  stars,  and  must 
be  moistened  with  the  liquid  directed  in  my  last  paper  as 
proper  for  each  one. 

You  have  now  formulas  for  making  brilliant,  white,  golden, 
green,  crimson,  rose,  blue,  and  purple  stars. 

ROMAN-CANDLE  STARS  (To  Make). 

32.  In  order  to  make  the  stars,  moisten  the  compositions 
very  slightly.  The  mould  in  which  these  stars  are  shaped  is  a 
brass  tube  of  a  size  proportioned  to  the  size  of  the  Eoman- 
candle  case,  and  is  generally  about  one-sixteenth  of  an  inch 
smaller  in  its  inner  diameter  than  the  case.  The  drift  with 
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■which  the  composition  is  pressed  into  the  tube  is  made  of  box- 
■wood  or  metal,  and  fits  easily  into  the  tubular  mould.  At 
one  of  its  ends  there  is  a  -wire  point.  Place  the  end  having  the 
point  in  the  mould  as  far  as  it  will  go.  You  will  find  a  space 
left  at  the  end  of  the  mould  unoccupied  by  the  drift.  Press 
this  empty  end  of  the  tube  into  the  slightly-moistened  com¬ 
position  until  it  is  filled  by  it,  so  that  the  drift,  being  driven 
down  upon  the  composition,  will  compress  it  into  a  firm  cylin¬ 
drical  mass,  into  the  centre  of  which  the  wire  point  projects. 
Figures  35,  37,  and  39,  represent  the  mould,  drift,  and 
finished  star.  When  the  star  is  thus  formed  in  the  mould  the 
drift  must  be  reversed,  and  its  long  plain  end  inserted,  and 
the  star  pushed  out.  The  object  of  making  the  star  hollow 
is  that  it  may  dry  and  harden  perfectly  in  its  centre.  If  heat 
is  employed  to  dry  the  stars,  they  have  a  tendency  to  harden 
outside  rapidly,  and  thereby  an  impervious  coating  is  formed, 
through  which  the  inner  moisture  cannot  evaporate.  This 
diflSculty  is  obviated  by  leaving  a  hole  in  the  centre  of  the 
star,  and  this  hole  is  made  of  use  for  another  important  pur¬ 
pose — namely,  the  priming  of  the  star. 

My  plan  for  insuring  the  ignition  of  the  stars  is,  as  far  as  I 
know,  peculiar  to  myself,  and  I  have  the  satisfaction  of  know¬ 
ing  that  it  has  never  failed  me.  Some  pyrotechnists  recom¬ 
mend  the  smearing  of  the  star  with  a  very  combustible  paste  ; 
this  plan,  however,  must  to  some  extent  injure  the  colour  of 
the  star.  I  simply  place  a  little  piece  of  quick-match  into  the 
hole  in  the  star,  and  allow  it  to  project  about  a  quarter  of  an 
inch  above.  By  this  means  even  slowly- combustible  stars  are 
ignited,  and  almost  every  chance  of  failure  is  avoided. 

This  priming,  however,  should  not  be  done  until  the  stars 
are  to  be  put  into  the  cases — at  all  events,  till  they  are  per¬ 
fectly  dry.  Their  drying  may  be  effected  naturally  out-of- 
doors  in  the  summer,  when  a  very  few  hours’  exposure  in  the 
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sun  will  render  them  thoroughly  hard  and  fit  for  use.  In  the 
winter  time,  however,  artificial  heat  should  be  used,  I  always 
find  that  the  more  rapidly,  up  to  a  certain  point,  these  stars 
are  hardened,  the  better  they  keep.  Nothing,  however,  will 
be  gained  by  hurrying  them  through  this  process,  except  a 
danger  of  their  exploding.  Place  them  carefully,  and  not 
touching  one  another,  in  a  tin  box  having  a  lid,  and  let  this 
box  remain  at  such  a  distance  before  a  fire  that  it  can  become 
thoroughly  warm,  not  hot,  till  the  ,  stars  are  thought  hard 
enough  to  be  put  away.  They  should  be  kept,  when  dry,  in 
closely-stoppered  bottles  in  a  dry  place.  Each  star  wiU  weigh, 
at  least,  thirty  grains. 


COMPOSITION  FOR  ROMAN  CANDLES. 

33.  I  must  now  suppose  your  stars  and  cases  to  be  ready 
for  use  ;  and,  therefore,  the  next  thing  to  be  considered  wUl 
be  the  composition  which  is  to  form  the  intervals  between  the 
stars  in  the  cases.  For  this  purpose  I  give  you  three’ 
formulas. 


COMPOSITION  FOE  ROMAN  CANDLES. 

No.  1. 

Nitre  ,  ,  ,  .  ,  ,18  parts. 

Sulphur . G  „ 

Charcoal  (fine)  •  ,  .  ,  7  „ 

Meal-powder  .  .  .  .  4  „ 

This  composition  is  one  which  answers  very  well.  I  think, 
however,  that  the  following  is  better,  being  rather  more  rapid 
in  its  combustion,  and  thus  capable  of  producing  a  more  de¬ 
cided  effect  when  burning  at  the  lower  end  of  the  case : _ 

No.  2. 


Nitre  . 
Meal-powder. 
Charcoal  (fine) 
Sulphur 
6G 


•  • 


16  parts. 
8  „ 


ROMAN-CANDLE  CASES. 


This  is  the  composition  which  I  generally  employ.  Both 
of  these  formulas  give  rather  a  dusty  mixture,  and  can  be  used 
with  much  greater  cleanliness  and  comfort  if  slightly  moistened. 
Only  so  much  spirits  of  wine  or  gin  must  be  used  as  will  ren¬ 
der  them  less  dusty,  and  not  wet.  The  following  composition 
is  very  useful,  but  produces  rather  a  jet  of  flame  with  sparks 
than  a  rich  sparkling  fountain  : — 


No.  3. 


Nitre  . 
Meal-powder. 
Sulphur 
Antimony 


.  1 6  parts. 


5? 


This  composition  is  of  a  more  heavy  and  less  dusty  nature, 
but  can  also  be  slightly  moistened,  if  you  find  it  more  con¬ 
venient  to  use  it  when  thus  treated.  Take  care  that  in  each 
case  the  ingredients  are  well  mixed. 


BOMAN-CANDLE  cases  (To  FiU). 

34.  Having  selected  one  of  the  above  compositions,  you  will 
now  be  ready  to  fill  your  cases.  For  this  part  of  your  work 
you  will  require  a  small  turned  block  of  wood,  like  that  drawn 
in  the  page  of  illustrations  (fig.  40).  This  block  with  its 
projecting  piece  is  called  a  “  settle.”  One  end  of  your  Roman- 
candle  case  is  pressed  over  the  upper  part  of  this  settle,  which 
is  made  of  a  size  to  fit  into  it  tightly.  By  this  means  the 
case  will  be  supported  while  it  is  being  filled.  The  first  thing 
to  be  done  is  to  close  up  one  end  of  the  case.  This  is  done  by 
ramming  in  a  small  quantity  of  dry  potter’s  clay,  such  as  you 
used  for  rockets  ;  this  being  driven  down  over  the  top  of  the 
settle  will  form  a  very  hard,  firm  end. 
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35.  We  now  have  to  enter  upon  the  most  difficult  part  of 
the  manufacture  of  Roman  candles.  This  is  the  regulation 
of  the  charges  of  powder  which  are  to  blow  the  stars  into  the 
air.  These  are  so  small,  and  necessarily  so,  that  unless  their 
quantity  be  very  accurately  measured  you  are  very  likely  to 
spoil  the  performance  of  the  whole.  The  following  table  will 
give  you  an  approximate  idea  of  the  quantity  that  e°ach  charge 
should  contain ;  but  so  much  depends  upon  the  quality  of  the 
gunpowder  which  you  employ,  that  it  is  impossible  to  give 
you  anything  more  than  an  approximation : _ 


For  the  1st  star 


II 

2nd 

II 

!l 

3rd 

l| 

II 

4th 

J| 

II 

5th 

II 

II 

6th 

II 

5» 

7th 

II 

8th 

II 

!.♦ 

9th 

II 

II 

10th 

II 

3  grains. 


4 

4 

5 

5 

6 
6 

7 

8 
30 


If 

II 

II 

II 

If 

>1 

II 

II 

II 


Gunpowder  exerts  more  or  less  force  in  its  combustion  in 
proportion  as  it  meets  with  more  or  less  resistance.  It  is  in 
accordance  with  this  principle  that  those  charges  of  gunpowder 
which  are  at  or  near  the  lower  end  of  the  Roman-candle  case, 
are  obliged  to  be  much  smaller  than  those  placed  nearer  its 
mouth.  If  it  were  not  so,  and  all  the  charges  were  alike, 
when  the  combustion  reached  a  certain  point  the  case  would 
be  burst.  ^  You  must  modify  the  quantities  given  in  the  above 

table  until  you  produce  the  greatest  and  best  effect  with  the 
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greatest  economy  of  power.  I  think  that  the  five  first  charges 
will  not  require  to  be  altered  much.  I  have  given  charges 
for  ten  stars.  You  need  not,  of  course,  put  so  many  into  the 
case ;  but  you  should  not  put  in  less  than  eight.  All  must 
depend  in  this  matter  upon  the  quantity  of  composition  which 
you  like  to  use  in  the  intervals  between  the  stars.  Only  he 
sure  to  keep  the  two  last  charges  of  gunpowder  always  the  same, 
and  do  not  place  the  two  last  stars  too  near  the  mouth  of  the 
case.  The  reason  why  these  rules  must  be  observed  is  that 
the  force  of  the  charges  of  gunpowder  which  lie  near  the 
mouth  of  the  case  is  so  soon  spent,  that  if  the  stars  are  too 
near  the  mouth  of  the  Eoman  candle  they  will  do  little  more 
than  fall  out  of  the  case,  instead  of  being  blown  to  their 
proper  height.  The  first  star  means,  not  that  one  which  is 
fired  first  from  the  Eoman  candle,  but  that  which  is  first  put 
into  it. 

Your  best  plan  for  measuring  the  charges  of  powder  is  to 
I  have  some  small  scoops  or  ladles  made  of  very  thin  sheet-brass, 
of  the  same  shape  as  that  used  in  filling  rockets,  and  capable 
of  holding  exactly  the  right  charge  of  powder  for  each  star. 
This  is  the  only  plan  that  I  am  aware  of  for  insuring  with 
any  accuracy  the  various  quantities. 

Now,  having  your  stars  primed,  as  directed  above,  with 
quick-match,  your  clay  rammed  firmly  into  the  lower  end  of 
the  case,  and  your  composition  ready  moistened  for  use,  you 
must  cut  some  thin  touch-paper  into  squares  of  an  inch  in 
size.  Next  you  must  be  provided  with  a  round  stick  with  a 
flat  end,  which  will  pass  easily  into  the  case  from  one  end  to 
the  other,  not  shorter  than  eighteen  inches.  Your  materials 
and  apparatus  are  now  complete. 

First  put  into  the  case  the  first  charge  of  gunpowder,  and 
take  care  that  this  finds  its  way  to  the  bottom  of  the  case  ; 
I  drop  in  next  the  first  star,  with  its  priming  upwards.  Take 
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care  also  that  the  star  lies  directly  upon  the  charge  of  powder. 
Now,  by  means  of  another  brass  scoop  made  to  hold  the 
proper  quantity  of  composition,  put  into  the  case  half  the 
quantity  that  is  to  be  rammed  between  the  first  and  second 
stars.  You  must  then  press  this  into  its  place  by  means  of 
your  ramming-stick.  This  can  be  done  with  the  hand,  with¬ 
out  any  mallet.  The  weight  of  a  mallet  would  break  the 
star  beneath.  Eemember  always  to  ram  in  the  composition 
which  is  to  form  the  interval  between  the  stars  in  two  quanti¬ 
ties.  If  you  attempt  to  ram  it  all  in  at  once  it  will  not  be 
sufficiently  consolidated,  and  its  combustion  will  be  too  rapid. 
The  quantity  of  composition  must  depend  entirely  upon  your 
own  taste.  I  generally  put  in  as  much,  in  two  quantities,  as 
will  rise  about  an  inch  in  height  in  the  case  j  it  will  not  do 
to  put  in  less. 

Then  upon  the  top  of  this  composition  put  one  of  the 
square  pieces  of  thin  touch-paper.  This  may  be  rammed 
down  in  the  same  manner  in  wliich  a  gun-wadding  is  driven 
upon  the  top  of  the  charge.  The  object  of  this  little  piece  of 
touch-paper  is  to  prevent  the  charge  of  powder  which  is  above 
it  from  disturbing  in  its  explosion  the  composition  which  is 
below  it.  This  I  have  always  found  it  most  effectually  does, 
and  allows,  moreover,  of  the  use  of  a  rather  stronger  charge 
of  powder,  than  could  be  employed  without  it.  Having 
put  this  in  flatly,  measure  out  your  second  charge  of  pow¬ 
der,  and  put  upon  the  top  of  it  your  second  star,  then 
another  half-charge  of  composition,  then  the  remaining  half¬ 
charge,  then  another  piece  of  thin  touch-paper,  and  so  on  till 
the  case  is  filled.  The  last  charge  oj  powder  should  not  be  less 
than  two  inches  below  the  mouth  of  the  case.  The  Eoman 

candles  should  always  begin  with  composition  in  their 
burning. 
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ARRANGEMENT  OP  STARS. 

36.  With  regard  to  the  arrangement  of  the  stars,  I  gener¬ 
ally  vary  the  colours  as  much  as  possible  in  each  Roman 
candle.  If  these  pieces  are  to  be  fired  singly,  it  matters  little 
■what  the  order  of  the  colours  is ;  but  if  they  are  to  be  fired 
in  numbers,  it  will  be  necessary  to  arrange  them  so  that  they 
do  not  throw  up  the  same  colours  at  the  same  time.  The 
plan  that  I  adopt  to  prevent  this  is  the  following : — I  make 
out  a  list  of  the  coloured  stars  that  I  have  ready  to  use, 
arranging  them,  for  instance,  in  the  following  order : — bril¬ 
liant,  green,  yellow,  blue,  red,  white,  purple,  rose.  The  first 
Roman  candle  may  be  filled  with  its  stars  in  this  order.  In 
the  second  I  should  begin  with  the  green,  in  the  third  with 
the  yellow,  and  so  on.  till  all  that  are  to  be  fired  at  once  are 
completed. 

PREPARATION  OP  TOUCH-PAPER. 

37.  I  have  spoken  about  touch-paper,  but  I  do  not  think 
that  I  have  yet  described  its  preparation.  This  is  very  simple. 
Obtain  some  thin  blue  paper — not  so  thin  as  tissue-paper, 
but  thinner  than  the  ordinary  blue  paper  used  by  shopkeepers 

brush  or  sponge  this  over  with  a  weak  solution  of  nitre.  If 
this  solution  is  made  too  strong,  the  nitre  will  recrystallise  as 
the  water  evaporates  in  drying,  and  this  should  not  be  the 
case. 


QUICK-MATCH. 

38.  Quick-match,  of  a  quality  good  enough  to  answer  for 
priming  to  the  Roman-candle  stars,  may  be  made  simply  as 
follows : — Make  a  thick  paste  of  gunpowder  and  hot  water 
with  a  small  quantity  of  gum  in  it.  Take  .about  four  strands 
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of  cotton,  such,  as  is  sold  in  balls  and  used  for  making  the 
wicks  of  lamps,  steep  this  in  the  solution  of  nitre  used  above 
for  making  touch-paper,  and  then  wring  it  as  dry  as  possible ; 
then  rub  it  well  in  the  gunpowder  pa'ste  till  it  is  thoroughly 
covered  with  it.  One  end  of  the  cotton  may  then  be  passed 
through  a  small  funnel,  whose  mouth  is  not  more  than  an 
eighth  of  an  inch  in  width.  By  this  means,  if  the  whole 
length  of  the  cotton  is  drawn  through  it,  the  superfluous  paste 
will  be  removed,  and  the  match  will  be  of  a  nice  round  form. 
Hang  it  out  of  doors  on  a  dry  day,  and  when  it  is  nearly  dry 
coil  it  upon  a  tray  or  paper,  and  dust  it  over  with  meal-pow¬ 
der.  In  winter  it  will  not  be  suflBciently  dry  for  use  under  a 
week.  When  thoroughly  dry  it  should  be  stiff  and  hard,  and 
the  less  it  is  bent  or  doubled  the  better. 

If  you  wish  to  use  this  match  for  connecting  the  mouths  of 
different  fireworks,  or  “  clothing  ”  them,  as  it  is  termed,  you 
must  make  some  long  paper  tubes  round  a  wire  former  which 
has  a  diameter  of  not  less  than  three-sixteenths  of  an  inch. 
These  pipes  are  threaded  on  the  match,  and  have  a  piece  cut  | 
away  at  their  side  wherever  they  are  inserted  into  the  mouth 
of  a  case,  in  order  that  the  match  may  be  laid  bare  and 
convey  its  fire  to  the  priming  of  the  cases. 

I  have  given  you  these  short  hints  for  the  preparation  of  a 
quick-match.  I  cannot,  however,  recommend  your  acting 
upon  them,  as  the  manufacture  of  this  useful  article  involves 
a  great  deal  of  very  dirty  work.  Unfortunately,  quick-match 
is  rather  expensive  to  buy,  while  it  may  be  made  at  a  very 
trifling  cost.  It  is  a  most  indispensable  accessory,  and  if  you 
dare  face  the  dirty  work,  you  will  find  your  courage  will  well 
repay  you.  You  may  prepare  it  any  way  that  you  please, 
remembering  that  all  that  is  necessary  is  to  coat  the  cotton 
well  with  a  highly-combustible  compound,  and  one  which  will 
dry  thoroughly. 

72 


CHEMICALS. 


Your  Eoman  candles,  when  charged,  should  be  finished 
with  touch-paper;  or  with  ordinary  paper,  to  receive  the 
quick-match,  if  they  are  intended  to  he  fired  simultaneously 

in  numbers. 

I  trust  that  the  above  directions  will  enable  you  to  succeed 
in  the  manufacture  of  a  species  of  firework  without  which  no 
exhibition  can  be  complete,  and  with  which  so  many  and 

beautiful  effects  may  be  produced. 

In  case  you  should  prefer  to  buy  your  chemicals  and  various 
ingredients  of  an  operative  chemist,  I  beg  to  refer  you  to 
M^rs.  Bolton  &  Oo.,  146,  Holborn-bars,  London,  in  whose 
preparations  I  have  great  confidence,  and  who  will  undertake 
to  supply  you  with  all  the  articles  required  in  pyrotechny  at 
the  prices  in  the  subjoined  list.  You  will  perceive  that  it  is 
n,ucb  more  economical  to  purchase  them  l>y  the  when- 

ever  they  are  required  in  such  quantities.  Many  of  the 
things,  however,  you  will  need  to  use  only  spann^y  and 
these,  therefore,  may  be  bought  by  the  ounce  I  ‘  ‘ 

foUowing  list  will  be  found  to  contain  nearly  all  the  prepara¬ 
tions  that  yo.u  will  require;  there  may  be  a  few  thinp 
omitted,  such,  tor  instance,  as  red-lead  fusrf  in  the  composi¬ 
tion  for  white  Eoman-candle  stars),  but  this  can  be  procure 
of  any  country  chemist  or  painter  : 


Nitre  in  powder.  . 
Meal-powder 
Sulphur 
Charcoal 
Calomel  .  •  •  * 

Nitrate  of  strontia  •  • 

do.  do.  anhydrous . 


4J.  to 


Per  lb. 

S.  d. 

8 
0 
4 
8 
0 
0 
0 


Per  oz. 

S.  d. 


0 

1 

0 

0 

5 

1 

2 


0  4 
0  1 
0  2 
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Nitrate  of  baryta 

do.  anhydrous . 
.  Cbertier’s  copper  .  ,  . 

Oxalate  of  soda  . 

•  •  • 

Shellac  in  powder 
Sulphide  of  copper  fused 
Realgar 

Carbonate  of  strontia  . 
Stearine 

•  •  •  . 

Regulus  of  antimony  ,  ; 

Bright  steel-filings  ,  , 

Cast-iron  borings  , 
Powdered  glass  . 


Per  Ib  Per  oz, 

5*  5*  dm 

1  0  ...  0  1 

2  0  ...  0  2 

4  6  ...  0  4 

3 , 0  ...  0  3 

3  0  ...  0  3 

2  6  ...  0  2 

2  0  ...  0  2 

2  0  ...  0  2 

2  0  ...  0  2 

1  9  ...  0  2 

1  0  ...  0  1 

0  6  ...  — 

1  0  ...  0  1 


I  have  now  only  to  give  you  a  brief  description  of  the  wood- 
cuts.  Fig.  34  represents  the  funnel  into  which  golden-rain 
composition  is  placed;  Fig.  35  the  drift  with  which  it  is 
rammed  ;  Fig.  36  the  case  which  is  to  contain  it ;  Fig.  37 
represents  the  tubular  Roman-candle  star  mould  ;  Fig.  38 
the  drift  with  which  the  stars  are  rammed ;  Fig.  39  the 
finished  star  with  its  quick-match  priming ;  Fig.  40  represents 
the  settle  with  its  upper  part  on  which  the  Roman-candle 
case  is  to  be  supported. 


The  next  potion  of  our  subject  with  which  we  have  to 
deal  is  that  which  comes  under  the  head  of 


GEEBES  AND  JETS  OF  BEILLIANT,  CHINESE.  AND  COMMON' 

FIEES. 
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39.  These  are  certainly  among  the  most  beautiful  and  effec¬ 
tive  pieces  to  be  met  with  in  the  whole  range  of  pyrotechny. 


CHINESE  AND  BRILLIANT  FIRES. 
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They  should  find  a  place  in  every  exhibition,  and,  if  only 
prepared  properly,  according  to  the  directions  which  I  am 
now  about  to  give,  will  be  sure  to  prove  one  of  the  most 

striking  features  in  your  display. 

They  have  one  great  advantage — that  there  is  no  limit  to 
the  modes  of  combination  or  arrangement  in  which  these 
pieces  may  be  effectively  employed.  By  means  of  them  you 
can  make  any  such  things  as  the  following Fountains  of 
any  size  or  design,  cascades,  brilliant  suns,  either  fixed  or 
revolving ;  bouquets  of  Chinese  fire,  Prince  of  Wales  s  feathers, 
trees  of  silver  flowers,  and  a  thousand  other  devices  which 
will  readily  occur  to  you. 

But,  like  many  other  things  which  are  possessed  of  highly 
useful  or  ornamental  qualities,  they  have  a  corresponding 
disadvantage.  Their  compositions,  to  produce  the  desired 
effect,  must  be  made  as  shortly  as  jjossible  before  you,  intend  to 
fire  them  ;  for  the  ingredients  upon  which  they  rely  for  their 
beauty  are  filings  of  steel  for  brilliant  fires,  and  borings  of  iron 
for  Chinese  fires,  and  unless  these  filings  and  borings  be 
entirely  free  from  rust  at  the  time  when  they  are  fired,  the 
effect  produced  will  be  insignificant  as  compared  with  what 
it  should  be.  And  it  must  be  borne  in  mind  that  both  iron 
and  steel  become  very  soon  and  very  easily  corroded  when 
mixed  with  any  composition  into  which  nitre  and  sulphur  enter. 

I  have  known  cases  filled  with  brilliant  or  Chinese  fire  remain 
good  for  a  week  in  winter ;  but  I  do  not  suppose  that  even 
then  their  performance  was  at  all  what  it  would  have  been 

if  they  had  been  prepared  for  a  few  hours  only. 

•  Many  attempts  have  been  made  to  secure  these  metallic 
ingredients  from  corrosion.  Some  have  stirred  the  filings  in 
a  varnish  made  of  resin  and  spirit ;  others  have  shaken  them 
about  in  powdered  black-lead,  and  so  coated  them  with  this 

substance.  But  a  coating  of  any  kind' is  tolerably  certain 
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either  to  rob  the  epark,  which  each  particle  of  metal  should 
pioduce,  of  Its  brilhancy,  or  to  render  the  composition 
during  combustion  very  smoky,  and  so  impair  the  intended 

By  hr  the  most  successful  preparation  of  steel  and  iron 
that  I  have  noticed  is  the  following  :_A  weak  solution  of 
asphalt  in  naptha  is  made,  and  the  filings  or  borincs  are 
stirred  about  in  this.  When  it  is  thought  that  thfy  are 
thoroughly  covered  with  it,  the  solution  is  poured  off,  and 
the  filing  spread  out  upon  a  paper  to  dry.  This  plan  wiU 
protect  them  from  i-ust  for  a  little  time  longer  than  they 
would  otherwise  remain  uncorroded.  But  still  the  best  plan 

js  to  prepare  the  compositions  as  short  a  time  as  possible 
before  they  are  to  be  fired. 

The  size  that  I  recommend  for  cases  wbicb  are  intended  to 
contain  Chinese  fire  is  that  called  the  tioo  ounce  case.  To 
make  them,  the  same  former  may  be  used  as  was  employed  in 
the  manufacture  of  Eoman-candle  cases  already  described. 

^  The  paper  and  imperial  board  may  be  cut  of  the  following 
sizes.  Open  your  sheet  of  paper,  of  the  IQ-lh.  thickness,  to 
its  full  size,  and  divide  it  into  three  pieces,  as  shown  in  the 
lollowmg  wood-cut,  Fig.  41 

Then  open  your  sheet  of  im¬ 
perial  board  to  its  full  size, 
and  divide  it  thus  into  nine 
equal  pieces.  Fig.  42. 

So  that  by  these  arrange¬ 
ments  one  sheet  of  imperial 
board  and  three  sheets  of 
70-lb.  brown  paper  will  fur- 
yo*!  with  material  for 

STen^h!' 
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My  plan  for  rolling  tlie  cases  is  that  whicli  I  have  describea 
in  paragraph  25,  but  which 
may  perhaps,  be  rendered 
slightly  more  intelligible  by  the  ■  " 

accompanying  sketch.  Having 

pasted  one  of  my  strips  of _ _ _ 

paper  and  one  piece  of  board 

all  over  on  one  side,  and  hav-  |  _ _ 

!  ing  brushed  some  paste  over  Fig  42. 


my  metal  former,  I  lay  the  ^  t  , 

former  across  the  strip  of  paper  about  ohe-third  of  its  wuo  e 
length  from  the  end  nearest  to  me.  I  then  double  the  one- 
third  of  the  strip,  pasted  side  downwards,  over  the  former,  on 

to  the  remaining  two-thirds.  Fig,  43,  taking  care  that  the 

edges  of  the  one  are 

even  and  parallel  with 
the  edges  of  the  other. 
Then  having  made  a 
crease  in  the  upper  fold 
just  in  front  of  the 
former,  I  put  into  this 
crease  the  pasted  piece 
of  imperial  board,  and 


roll  up  the  whole  together.  It  is  necessary,  however,  to  paste 
the  upper  side  of  the  fold  of  paper  which  you  have  made 
round  the  former.  This  I  have  always  found  a  very  quick, 
and  easy,  and  perfect  method  of  preparing  cases  of  any  kind. 
I  trust  that  I  have  rendered  my  meaning  plain,  as  I  shah 
have  occasion  to  refer  frequently  to  this  operation.  The 
rolling-board  must,  of  course  be  used. 

The  cases  when  made  are  to  be  choked,  while  wet,  precisely 
in  the  same  manner  as  described  for  rocket  cases,  only  it  musti 
be  remembered  that  their  aperture  may  be  almost  choked  up, 
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because  'wbeii  it  bas  been  reopened  by  tlie  point  over  which 
they  are  loaded,  it  must  not  he  more  than  one-third  of  the 
interior  diameter  of  the  case  in  size. 

Having  described  the  manufacture  of  the  cases.  I  now 
proceed  to  give  the  formulas  for  the  composition  of 


CHINESE  EIRE. 


40,  There  are  two  sorts  of  this  fire  which  are  known  by 
the  names  red  and  white.  The  red  is  that  which  contains 
charcoal,  and  therefore  has  some  red  sparks  intermixed  with 
those  produced  hy  the  iron ;  the  white  is  that  the  sparks  of 
which  are  produced  hy  the  iron  only.  It  is  my  intention  to 
give  several  formulas  for  this  fire,  in  order  that  my  readers 
may  select  for  themselves,  and  use  that  which  they  find  most 
successful. 


No.  1. 


Meal-powder 
Nitre  . 

Sulphur 

Charcoal  (No.  2) 
Iron  borings 


Or  the  following  is  quicker  in  combustion 


IG  parts 
16  „ 

4  „ 

4  „ 

14 


>> 


Or, 


Meal-powder 
Sulphur 
Charcoal 
Iron  borings 


Meal  powder 
Nitre  . 
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No, 


o* 


.  16 

.  3  , 

.  3 

.  7 
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Sulphur 

•  •  • 

.  3  parts 

Charcoal 

•  •  • 

•  3  ,, 

Iron  borings 
Or, 

•  •  • 

.  8  „ 

No  4. 

Meal-powder 

•  •  • 

.  1C  „ 

Nitre  . 

•  •  • 

•  8  ,, 

Sulphur 

•  •  * 

.  4  „ 

Charcoal 

•  •  * 

•  8  ,, 

Iron  borings. 

•  •  * 

.  7  „ 

The  compositions  given  above  produce  what  is  termed  Red 

Chinese  Fire,  since 

they  all  contain  charcoal.  I  have 

■piiTYiliftrGd.  tliG  cliurcOtil,  1dgc3-u.sg  IVIr. 

Bolton,  146,  Holbom- 

bars,  supplies  three 

different  degrees 

of  fineness,  the  second 

of  which  is  proper  for  this  purpose. 

e  what  is  called  White 

The  following  formulas  will  produc 

Chinese  Fire : — 

.  No.  5.  - 

Meal-powder 

•  «  • 

,  16  parts. 

Nitre 

•  •  • 

.  6  „ 

Sulphur  . 

•  •  • 

•  3  ,, 

Iron  borings 
Or, 

•  •  • 

•  1C  jj 

No.  6. 

Meal-powder 

•  •  • 

IG  „ 

Nitre 

•  •  • 

.  4 

Sulphur  . 

•  •  • 

„ 

Iron  borings 

•  •  • 

.  6  „ 

Or, 

No.  7. 

Meal-powder 

•  •  • 

16  „ 

Iron  borings 

•  6  ,, 

It  is  an  understood  rule  among  pyroteclinists  tliat  tlie 
smaller  the  diameter  of  tlie  case  employed  the  quicker  must 
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be  tbe  composition  witli  wbicb  it  is  filled  ;  or,  in  other  words, 
a  quick  composition  wbicb  answers  well  in  a  case  of  small 
diameter  will  burn  too  rapidly,  or  explode,  in  a  case  of  larger 
dimensions.  My  readers  must  therefore  first  determine  tbe 
size  of  tbe  case  that  they  intend  to  use.  It  will  not  be  well 
to  adopt  any  size  of  case  smaller  than  tbe  two  ounce  for 
Chinese  fire.  If,  however,  tbe  ;^lb.  size  be  chosen,  I  should 
recommend  tbe  compositions  No.  1,  No.  3,  or  No.  5.  Nos.  2, 
4,  6,  7  will  answer  very  well  in  a  case  of  tbe  2-oz.  size. 

But  if  it  be  thought  advisable  to  have  recourse  to  a  case  of 
tbe  lb.  size,  a  still  weaker  composition  will  be  required,  in 
wbicb  case  tbe  following  formulas  may  be  used  : — 


Nitre  .  , 

No.  8. 

•  • 

.  16  parts. 

Sulphur  .  , 

•  • 

•  3  „ 

Charcoal  .  , 

•  • 

•  ^ 

Iron  borings  . 

•  • 

;  7  „ 

Nitre  .  • 

No.  9. 

•  • 

•  20  „ 

Sulphur  .  . 

•  • 

4  „ 

Charcoal  . 

»  • 

4  „ 

Iron  borings 

•  • 

12  „ 

For  general  purposes,  cases  of  tbe  2oz.  size  will  be  found 
quite  large  enough,  particularly  when  used  in  combination, 
and  not  fired  singly. 

'  Tbe  most  effective  of  all  tbe  compositions  that  I  have  given 
is  No.  7,  which  consists  of  meal-powder  and  iron-borings 
only,  but  it  is  very  rapid  and  fierce  in  its  combustion,  and 
will  burst  tbe  cases  into  wbicb  it  is  put  unless  great  care  be 
taken  in  tbe  ramming.  A  very  little  of  tbe  composition  must 
be  rammed  at  a  time,  in  order  to  insure  a  thoroughly  equal 
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and  solid  compression  througliout  the  case.  If  properly  man¬ 
aged  a  two-ounce  case  filled  with  this  composition  will  throw 
a  very  brilliant  jet  of  large  fiowers  of  fire  from  eight  to  ten 
feet  in  height. 

I  have  sometimes  thought  that  the  moistening  of  composi¬ 
tion  No.  7  with  a  little  turpentine,  so  that  it  becomes  less 
dusty,  has  the  effect  of  preserving  the  iron  or  steel  from  rust 
to  some  extent.  At  all  events,  it  greatly  facilitates  the  uni¬ 
form  mixing  of  the  ingredients.  It  must,  however,  be  espe¬ 
cially  borne  in  mind  that  mitJier  spirits  of  wine  nor  gin  must 
he  used  to  moisten  any  composition  containing  iron  or  steel. 

The  iron  borings  which  Mr.  Darby  will  supply  are  very 
effective  for  the  preparation  of  Chinese  fire. 

You  should  take  care  that  the  other  ingredients  are  tho¬ 
roughly  mixed  before  you  add  the  iron  borings,  and  then  that 
the  iron  be  eq^ually  distributed  throughout  the  mixture. 

The  next  operation  is  the  filling  of  the  cases.  For  this  you 
will  re(juire  some  tools  not  before  mentioned,  which  I  will 
now  proceed  to  describe. 

You  should  get  Mr.  Newman  to  make  you  three  solid  drifts 
which  will  pass  very  easily  into  your  2-oz.  cases.  The  first 
of  these  should  be  about  nine  inches  long,  the  second  about 
five  inches  long,  and  the  third  two  inches  long.  These  tools 
will  always  be  found  convenient  for  many  purposes  in  pyro- 
techny,  and  not  only  for  the  filling  of  Chinese  fire  cases.  The 
two  longest  of  these  drifts  should  be  about  nine-sixteenths  of  an 
inch  in  diameter;  the  third  may  be  nearly  five-eights  of  an  inch. 

Your  mallet  should  be,  in  the  measurement  of  its  head,  five 
inches  long  and  three  in  diameter.  It  should  be  made  either 
of  ash  or  beech. 

In  the  next  place  you  will  require  a  block  with  a  nipple  and 
point,  such  as  is  drawn  in  the  page  of  illustrations,  figs.  44, 
45  and  46  This  may  be  made  of  wood,  with  its  point  only 
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of  metal ;  but  I  much  prefer  a  metal  nipple  and  point.  Mr, 
Newman  has  made  for  me  a  set  of  nipples  and  settles  in 
gun-metal,  all  of  which  fit  into  the  same  block.  They  answer 
all  purposes,  and  take  up  very  little  room ;  whereas  you  will 
find  a  multiplicity  of  blocks  very  inconvenient,  if  your  accom¬ 
modation  is  as  scanty  as  mine. 

You  must,  of  course,  have  a  scoop  of  a  proper  size  for  fill- 
ing  2-oz.  cases,  and  this,  I  think,  will  complete  your  tools. 

Your  case  must  now  be  pressed  over  the  point  of  your  nip¬ 
ple,  and  by  this  means  its  aperture  will  be  made  of  the  proper 
size.  You  will  find  it  very  convenient  to  have  a  ring  of  iron 
fixed  into  your  block,  through  which  the  case  must  be  passed, 
which  will  steady  it  and  keep  it  in  a  perpendicular  position 
while  being  filled  (fig.  47). 


And  this  is  in  reality  more  than  a 
matter  of  convenience,  for  unless  the 
case  be  perpendicular  while  the  opera¬ 
tion  of  filling  is  going  on,  the  blows 
of  the  mallet  will  not  have  their 
proper  effect,  and  the  composition 
will  not  be  thoroughly  consolidated ; 
or,  what  is  worse,  the  neck  of  the 
case  may  be  wrenched  or  injured  in 
some  manner,  and  will  in  all  proba¬ 
bility  give  way  and  burst  upon  the 
combustion  of  the  composition. 

Now  drive  in  your  composition,  a  ladleful  at  a  time,  and, 
after  putting  in  each  ladleful,  give  the  drift  twelve  blows  with 
the  mallet.  Fill  the  cases  till  there  remains  a  space  of  two 
inches  only  unoccupied  at  the  end.  Into  this  end  put  a  gun- 
charge  and  a  half  of  gunpowder.  Then  with  a  bradawl  sepa¬ 
rate  one  or  two  of  the  inner  folds  of  the  paper  of  the  case,  and 
turn  these  down  on  the  top  of  the  powder. 
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My  method  of  filling  in  the  ends  of  .the  cases  is  the  follow¬ 
ing  : — Melt  in  an  earthen  pipkin  a  mixture  of  two  parts  of 
common  resin  and  one  of  wax.  This  may  be  poured  into  the 
ends  of  the  cases  upon  the  paper  that  has  been  turned  down. 
It  will  harden  in  a  few  minutes,  and  will  be  found  to  insure 
I  you  a  good  report  from  the  powder,  , 

j  It  only  remains  now  to  prime  these  cases.  This  ia  an 
I  operation  requiring  some  care,  although  it  may  be  performed 
in  a  very  simple  manner.  If  the  point  of  your  nipple  is  not 
too  long — that  is,  is  only  long  enough  to  reach  the  composition 
without  penetrating  tV— all  that  you  need  do  is  to  press  into 
the  mouth  of  the  case  some  meal-powder  paste  ;  but  if  a  cavity 
has  been  left  in  the  composition,  this  must  be  filled  up  before 
priming,  or  the  case  will  inevitably  burst. 

It  is  an  excellent  plan  to  take  for  your  first  ladleful,  not 
any  of  the  compositions  for  Chinese  fire,  but  a  ladleful  of 
some  slower  fire  containing  no  iron  borings.  You  may  use  a 
mixture  consisting  of  ' 

Nitre.  .  •  •  •  .  6  parts. 

Sulphur  part. 

Charcoal  .....  1  „ 

The  advantage  of  attending  to  this  piece  of  advice  will  be 
very  apparent  to  you,  and  I  strongly 
recommend  the  plan  to  your  notice 
in  the  case  of  brilliant,  as  well  as  of 
Chinese,  fires. 

Having  now  described  the  manu- 
factm’e  of  the  cases  of  Chinese  fire> 

I  shall  proceed  to  point  out  to 
you  some  of  the  combinations  in 
which  they  may  be  used.  The 
simplest  is  the  ordinary  Prince  of 
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Wales  Feather,  the  frame-work  of  which  any  blacksmith  can 
make  in  thin  iron  rod,  having  a 
couple  of  holes  drilled  in  it,  through 
which  screws  may  be  driven  to  fasten 
it  to  your  post.  I  give  you  two 
sketches  (figs,  48  and  49),  the  for¬ 
mer  of  which  has,  in  my  opinion, 
rather  the  advantage.  The  mouths 
of  the  cases  must,  of  course,  be  con¬ 
nected  with  quick-match,  so  that  they  Wales’ 

all  take  fire  simultaneously.  By  having  a  framework  made 
of  iron  it  will  be  liable  to  no  injury  from  the  explosions  at  the 
end  of  the  cases.  The  same  framework  may  be  used  with 
three  Roman  candles,  instead  of  Chinese  fire  cases,  and  with 
excellent  effect. 

The  next  most  simple  combination  is  that  which  is  called 

the  Bouquet  of  Chi¬ 
nese  Fire.  It  should 
be  made  with,  at  least, 
five  cases,  and  will 
then  be  found  very 
effective  in  its  perfor¬ 
mance.  Its  frame¬ 
work  is  of  very  sim¬ 
ple  construction,  and 
may  be  made  in  a  few 
minutes  by  any  boy. 
The  accompanying  sketch  (fig.  50),  will  prevent  the  necessity 
of  any  further  explanation. 

A  very  pretty  piece  may  be  made,  representing  a  tree 
of  silver  fiowers.  Procure  a  straight  piece  of  deal  of  any 
length  that  you  require  (the  length  must  be  determined  by 
the  number  of  cases  that  you  intend  to  use).  This  will 
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answer  for  the  trunk  of  the  tree.  To  this  nail  some  pieces  of 
lath  in  the  shape  given  in  the  adjoining  woodcut  (fig.  51). 
On  each  of  these,  and  at  the  top  of  the 
straight  piece,  tie  a  case  of  Chinese  fire, 
and  connect  all  the  mouths  of  the  cases 
by  means  of  quick-match.  When  ig¬ 
nited,  this  piece  will  present  a  very 
beautiful  appearance,  and  may  be  made 
a  highly  satisfactory  conclusion  to  a 
small  exhibition. 

It  is  worthy  of  remark  that  all  pieces 
in  which  Chinese  fire  is  used  should  be 
raised  to  a  considerable  height  from  the 
ground,  otherwise  they  will  lose  much  of 
their  beauty,  for  the  sparks  produced  by 
the  particles  of  iron  are  thrown  much 
farther,  and  remain  visible  much  longer,  on  account  of  their 
superior  size,  than  those  produced  by  steel,  and  if  they  have 
not  a  certain  distance  through  which  to  fall,  much  of  their 
effect  will  be  thrown  away.  The  post  on  which  I  fire  nearly 
all  my  pieces  stands  ten  feet  out  of  the  ground.  It  is  made  of 
deal  painted  with  lead-colour,  and  is  about  three  inches  square. 
It  can  be  taken  down  or  put  up  at  a  moment’s  notice,  as  it 
fits  into  an  oak  box  sunk  in  the  ground,  of  the  same  kind  as 
those  used  in  drying  grounds.  If  you  have  a  post  of  this  kind 
made,  see  that  the  part  which  fits  into  the  box  is  not  straight, 
but  slightly  tapered.  This  will  allow  of  a  better  fit,  and 
enable  you  to  remove  it  far  more  easily  when  required. 

There  are  many  combinations  which  it  will  not  be  at  all 
necessary  for  me  to  notice  here,  for  the  firing  of  one  of  these 
I  cases  of  Chinese  fire  is  not  only  a  beautiful  thing  in  itself, 
but  is  also  very  suggestive  of  different  devices  under  which 

this  valuable  preparation  may  be  employed.  If  any  of  my 
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readers  should  hit  upon  any  unusually  good  device  I  shall  be 
glad  to  hear  of  it  through  the  publishers  of  this  book ;  and  if 
my  readers,  in  the  course  of  their  experiments,  should  stumble 
upon  a  really  good  plan  for  preparing  iron  borings  and  steel 
filings  so  that  they  become  incorrodible,  they  will  confer  a  j 
great  favour  upon  the  pyrotechnic  world  by  making  it  known.  j 

Be  sure  not  to  forget  to  first  ram  into  your  cases  half-a- 
ladleful  of  the  preparatory  fire  given  above  :  it  will  save'  you  i 
many  a  disappointment.  If  you  prefer  a  composition  a  little 
quicker,  add  some  meal-powder  to  it. 

Having  said  all  that  is  necessary  to  make  the  manufacture 
of  Chinese  Fire  intelligible,  I  pass  on  to  consider,  in  the  next 
place,  the  subject  of  Brilliant  Fire. 


BRILLIANT  FIRE. 


41.— The  points  of  difference  between  brilliant  and  Chinese 
fires  are  these  :  — 


1st.  The  sparks  produced  in  the  combustion  of  brilliant 
fire  by  steel  filings  are  much  whiter,  but  at  the  same  time 
much  smaller  and  shorter-lived,  than  those  produced  by  iron 
borings  in  Chinese  fire. 


^  2nd.— The  steel  sparks  are  not  thro^vn  to  so  great  a 
distance,  on  account  of  their  superior  weight  and  size  ;  but  ' 
they  are  much  more  numerous,  and  afford  a  rich  tale,  or 
“  brush,  ’  as  it  is  termed,  of  glowing  scintillations,  rather 
than  a  gracefully-falling  jet  or  fountain  of  large  sparks. 

This  very  fact,  however,  of  their  not  being  thrown  so  far 
from  the  case  out  of  which  they  are  fired  renders  them 
capable  of  producing  an  effect  in  combination  of  which 


Chinese  fire  is  incapable.  The  cases,  when  arranged  in  the 
position  of  the  radii  of  a  circle  or  spokes  of  a  wheel,  will 

throw  a  perfectly  straight  brush  of  brilliant  fire,  which  will, 
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of  course,  much  more  closely  represent  rays  of  Ught  emanat- 
ing  from  a  centre  than  any  fire  the  sparks  of  which  have  a 

tendency  to  fall.  . 

3rd  —Another  point  of  difference  between  the  composition 

containing  iron  borings  and  that  containing  steel  fllmgs  is 
that  the  former  should  never  bo  employed  in  the  construction 
of  pieces  which  have  motion  ;  for  the  very 
piece,  or  rather  the  increased  impetus  with  which  the  par- 
Les  of  irm  are  thrown  out  into  the  <=0 U  “r,  has  he  effect 
of  cooling  them  so  rapidly  that  almost  all  them  beauty  is  lost. 

But  this  is  not  the  case  with  sUel  filings  ■■  t^ey 
unaffected  by  the  rapid  motion  of  the  piece  in  which  they 
ate  employed  ;  and  for  this  reason  they  possess  an  advantage 
which  fully  makes  up  for  their  being  so  much  less  s  owy  m 

their  performance  than  the  iron  borings.  ,  .  i.  a 

The  cases  into  which  the  composition  for  brilliant  fire  is 
rammed  need  not  be  so  large  as  those  employed  tor  Chinese 
6re.  I  employ  two  sises-the  1-oz.  size  for  cases  that  me 
intended  to  turn  wheels  or  any  revolving  pieces,  and  a  smaller 
Kze  still  for  those  that  are  to  remain  perfectly  stationary 

during  their  combustion.  ^  ^  .  ti  i 

The  fault  into  which  the  young  pyrotechnist  is  most  likely 
to  faU  is  that  of  using  a  power  considerably  in  advance  of  his 
need.  In  order  that  you  may  not  do  this  (for  there  is  always 
fear  of  failure  when  you  do),  I  recommend  you  tome  no  cases 
for  brilliant  fire  larger  than  the  one-ounce  size.  This,  you  will 
find,  will  give  you  a  moving  power  amply  sufficient  or  any 
wheels  that  I  suppose  you  are  likely  to  use,  and  particularly  i 
you  bear  in  mind  the  rule,  that  increase  of  power  is  gained 
much  more  safely  and  much  more  effectively  by  an  additional 
number  of  cases  burning  at  the  same  time  than  by  any  additional 

force  that  you  can  get  out  of  one  case. 

The  1-oz.  case,  as  you  know  by  this  time,  is  made  roun  a 
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Fig  52. 


former  exactly  half-an-inch  in  exterior  diameter  and  12 
inches  long.  The  paper  for  these  cases  may  be  cut  precisely 
in  the  same  manner  as  directed  for  Chinese  fire-cases.  The 
imperial  board  should  be  cut  thus  (fig.  52),  into  twelve  equal 

pieces.  Take  care  that  the 
long  side  of  the  board  is 
divided  into  three,  and  the 
short  into  four. 

If,  however,  you  think  a 
shorter  case  sufficient,  cut 
your  sheets  of  paper  into 
eight  equal  parts,  thus  (fig, 
53),  and  your  imperial  board 
into  sixteen  pieces — that  is,  half  the  length  of  the  strips  of 
paper ;  this  will  give  you 
oases  about  five  and  a-half 
inches  in  length.  Both 
these  divisions  of  paper  and 
board  are  for  the  1-oz. 
cases. 

I  will  now  speak  of  the 
smaller  sizes,  which  are  used 
only  in  fixed  pieces,  and  Fig.  ss. 

which  are  generally  called  on  that  account,  for  the  sake  of 
distinction,  fixed  cases. 

The  former  for  these  is  a  metal  tube  12  inches  long  and 
seven-sixteenths  of  an  inch  in  exterior  diameter.  For  cases 
of  this  size  you  may  either  use  paper  and  board  cut  as  di¬ 
rected  above  for  the  longer  1-oz.  cases,  or  you  may  divide 
each  sheet  of  paper  into  six  strips  thus  (fig.  54),  and  each 
sheet  of  board  into  twelve  pieces  half  the  length  of  the  strips 
of  paper.  ! 

For  filling  either  the  1-oz.  or  the  fixed  cases  it  will  be 
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evident  that  you  must  have  at  least  two  drifts  for  each 

size  that  will  pass  easily  into  _ — - - 

their  respective  cases — one 

one  about  9  inches  long  in  _ _ 

its  straight  part,  and  the 
other  from  2  to  3  inches  in 
length. 

You  must  also  have  a 

nipple  and  point  over  which  .  -1 - * 

to  ram  each  different  size 

of  case.  The  exact  size  of  these  nipples  you  will  see  in 

the  pages  of  illustrations  (figs.  45  and  46). 

Use  the  same  mallet  and  observe  the  same  rules  in  filling 
these  brilliant  fire  cases  as  in  filling  the  cases  with  Chiijese 
fire. 

We  are  now  ready  for  the  compositions.  The  first  given  is 
by  far  the  most  beautiful,  and  most  generally  used  ;  but  being 
very  rapid  in  its  combustion,  it  must  be  very  carefully  and 
uniformly  compressed  in  the  case.  No.  2  is  of  a  much  quieter 
character,  and  may  be  found  useful  for  some  purposes. 
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No.  1. 

Meal  powder  .  .  • 

.  4  parts. 

Bright  steel  filings 

• 

.  1  part. 

Meal  powder  '  • 

No.  2. 

•  • 

,  16  parts. 

Nitre  .  .  • 

•  • 

»  3  „ 

Sulphur  .  • 

•  • 

’•  3  „ 

Fine  Charcoal 

•  • 

•  3 

Bright  steel  filings . 

•  • 

.  10  „ 
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Neither  of  these  compositions  should  on  any  account  be 
mixed  before  their  preparation  is  absolutely  necessary,  for 
their  whole  beauty  depends  upon  the  brightness  of  the  filings 
at  the  time  of  firing. 

COMMON  AND  SPARKLING  FIRES. 

42.  I  will  now  give  a  few  formulas  for  common  and  spark¬ 
ling  fires,  which  will  in  all  probability  be  found  very  useful 
for  jets  and  fixed  pieces. 


COMMON  AND  BPAEKLING  FIEES. 


Or, 


Meal  powder 
Charcoal  No.  2 


Meal  powder 
Nitre  . 
Sulphur 
Charcoal  No.  2 


No.  1. 


No.  2. 


No.  3. 


Or, 


Meal  powder 
Very  fine  glass  dust 


No.  4. 


•  4  parts. 

.  1  part. 

>  16  parts. 


Meal  powder  .  .  .  .  8  „ 

Very  finely  powdered  porcelain  .  3  „ 

These  four  compositions  will  be  found  effective  for  many 
purposes,  but  should  not  be  used  in  cases  under  the  one-ounce 
size.  Their  great  advantage  is  that  they  are  not  in  the  least 
degree  impaired  by  keeping.  They  are  to  be  rammed  into  the 

cases  in  precisely  the  same  manner  as  directed  for  Chinese  fire. 
99 


brilliant  fire. 


BRILLIANT  PIRE.-EI’PECTIVE  COMBINATION. 

43,  But  now  to  return  to  Irilliant  fire.  I  will  suppose  you 
to  be  using  some  of  tbe  first  composition  given,  and  to  have 
completed  tbe  filling  of  a  few  cases.  ^  Let  us  see  wbat  we  can 
do  with  these  to  put  them  into  effective  combination. 

Provide  a  circular  disc  of  hard  wood,  6  inches  in  diameter, 
and  1  inch  thick.  This  is  to  form  the  centre  of  your  piece. 
Nail  to  this  five  spokes  of  wood  at  equal  distances  from  one 
another,  and  15  inches  long.  Nail  also  to  the  back  of  the 
central  disc  a  strip  of  wood  about  2  feet  long,  2  inches  wide 
and  three-quarters  of  an  inch  thick  (fig.  54).  By  means  of 
this  you  can  screw  the  whole  piece  conveniently  to  your  firing 
post.  On  each  of  the  five  spokes  tie  a  case  of  briUiant  fire 
reported  at  its  end,  and  connect  the  mouths  of  these  with 
quick-match.  The  effect  produced  by  this  piece  is  very  sur¬ 
prising,  when  we  take  into  ac¬ 
count  its  extreme  simplicity. 

Its  beauty  may,  however,  be 
much  enhanced  by  the  ad¬ 
dition  of  a  Chinese  fiyer  to 
its  centre;  but  the  manu¬ 
facture  of  this  auxiliary  has 
not  yet  been  described,,  and 
must  not  be  spoken  of  out 
of  its  place. 

A  simple  large  wheel  of 
brilliant  fire  may  be  made 
by  fastening  two  cases  to 
each  end  of  a  strip  of  wood 
about  30  inches  long, 
the  centre  of  which  strip 
is  made  thick  enough  to 
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turn  steadily  on  an  iron  spindle.  The  cases  are  tied 
on  at  an  angle  so  as  to  throw  a  large  circle  of  fire.  The 
mouth  of  the  ease  at  one  end  is  connected  with  that  at  the 
other  by  means  of  quick-match.  When  these  two  cases  are 


consumed  they  communicate  their  fire 
to  the  two  inner  ones  by  a  quick- 
match,  which  is  led  from  the  tail 
of  the  first  to  the  mouth  of  the 
second.  If  two  of  these  pieces  are 
made  to  revolve  on  the  same  spindle 
tn  opposite  directiom  a  very  mag¬ 
nificent  brilliant  sun  will  be  formed, 
throwing  a  circle  of  rays  20  feet  in 
diameter.  The  accompanying  sketch 
(fig.  55)  will,  I  trust,  make  these 
directions  sufficiently  intelligible. 

A  fixed  sun  may  be  made  with 
any  number  of  brilliant  cases  ar- 
ra,npd  as  the  radii  of  a  circle,  and  connected  at  their  mouths 
with  quick  match.  But  since  pieces  of  this  kind  may  be 
rendered  so  much  more  effective  by  the  addition  of  other 
fireworks  it  will  be  useless  for  me  to  give  drawings  of  them 
here.  At  the  point  I  have  sufficiently  advanced  in  this 
subject  to  enable  you  to  complete  these  exhibition  pieces  in 
all  their  beauty  I  have  furnished  some  designs,  from  which 
you  may  perhaps  derive  a  few  useful  hints. 

I  have  now,  I  think,  opened  to  you  a  wide  field  for  experi¬ 
ment,  your  success  in  which  depends  now  upon  a  careful 
foLowing  out  of  my  directions,  and  upon  the  amount  of  taste 
and  mgenuity  of  which  you  are  master. 

Mr.  Newman  will  supply  you  with  any  of  the  tools  men¬ 
tioned,  and  either  Mr.  Darby,  or  Messrs.  Bolton  &  Co.,  with 
any  of  the  ingredients  for  your  compositions ;  and  if  you  have 


WHEELS. 

not  fspirly  astonislied.  your  frionds  on  soiug  festivo  occasion, 

I  do  not  think  the  cause  will  rest  with  me. 

Do  not  forget  the  preparatory  half-ladleful  of  slow  com¬ 
position  in  your  cases  of  brilliant  and  Chinese  fire. 

Do  not  be  careless  about  the  manner  in  which  your  cases 
are  pnmed.  '  You  would  feel  very  foolish  if,  in  firing  a  five 
pointed  brilliant  star,  for  instance,  like  the  one  sketched 
above,  one  or  two  of  your  cases  were  not  ignited  by  the 
quick  match. 

Do  not  be  in  a  hurry  about  making  your  frames.  A  frame¬ 
work  for  any  piece,  once  well  made,  will  last  for  ever. 
Eemember  that  the  concussion  from  your  reports  will  be  an 
excellent  test  of  the  strength  of  your  woodwork. 

Lastly,  run  no  risks.  Strong  compositions  have  a  way  of 
behaving  in  a  very  awkward  manner  if  they  take  fire  un¬ 
expectedly,  or  at  the  wrong  time ;  never,  therefore,  make  com¬ 
positions  till  the  cases  are  ready  to  receive  them,  and  you  have 
time  to  ram  them.  And,  above  all,  never  leave  batches  of  com¬ 
position  about,  for  the  temptation  is  very  strong  to  inquiring 
minds  to  experiment  upon  their  powers  of  combustion. 

WHEELS  OP  VARIOUS  DEVICES,  HORIZONTAL 
AND  VERTICAL. 

44.  You  will  do  well  to  remember  that  the  remarks  that  I 
have  already  made,  under  other  heads,  concerning  device  are 
especially  applicable  to  the  subject  of  wheels.  I  am  not 
giving  you  designs  to  lead  you  to  suppose  that  this  or  that 
is  the  way  of  accomplishing  any  ona  object.  There  is  no 
limit  to  the  methods  by  which  you  may  work  out  any  plan, 
and  this  you  will  discover  by  degrees,  as  your  knowledge  of 
the  art  of  pyrotechny  grows  riper,  and  your  hands  become 
more  dexterous,  and  your  manipulation  consequently  more  easy. 


WHEELS. 


But  in  the  outset  of  our  subject,  let  me  advise  you  not  to 
attempt  to  make  catherine-wheels — that  is,  those  small  spiral 
wheels  which  are  made  by  the  professionals  to  sell  on  the 
Fifth  of  November,  and  seem  to  be  intended  for  little  girls  to 
fire.  You  have  nothing  to  do  with  such  pieces  as  these. 
Your  object  is  to  provide  an  exhibition,  and  you  will  find  it 
worth  your  while  to  bear  in  mind  that  the  fireworks  made 
by  professionals  are  of  two  kinds — those  made  for  their  retail 
business,  which  consists  for  the  most  part  of  Bmall  single 
pieces,  and  which  are  papered  up  very  neatly  for  sale,  and 
those  which  they  prepare  for  their  large  exhibitions,  and 
which  are  in  many  instances  made  in  an  entirely  different 
way  from  the  former.  Catherine-wheels  cannot,  as  far  as  I 
can  see,  be  employed  in  combination,  and  on  this  account  they 
can  form  no  part  of  our  present  work.  I  am  very  ready  to 
allow  that,  when  properly  made,  they  are  very  pretty  little 
things,  but,  not  being  available  for  our  immediate  purpose, 
they  must  be  passed  over  here.  In  case,  however,  any  one 
of  my  readers  may  happen  to  be  so  prejudiced  in  their  favour 
lhat  he  cannot  consider  his  exhibition  perfect  without  them, 

I  may  as  well  say  that  he  can  procure  them  of  Mr.  Darby 
quite  as  economically  as  he  can  make  them  himself,  for  the 
rolling  and  the  filling  of  their  cases  involves  an  expenditure 
of  time  and  the  acquisition  of  a  certain  ‘'knack,”  which, 
when  we  consider  that  the  wheel  will  only  do  one  thing  after 
all,  seems  like  a  wilful  waste  of  such  perseverance  as  might 
be  directed  much  more  profitably  to  some  worthier  object. 

Now,  the  wheels  of  which  I  am  about  to  treat  are  such  as 
are  made  by  tying  on  choked  cases,  filled  with  a  strong 
composition,  to  frames  of  various  forms,  in  such  a  manner 
that  the  recoil  of  the  case  during  combustion  shall  have  the 
effect  of  driving  the  wheel.  The  preparation  of  the  com¬ 
position  for  this  purpose,  and  the  making  and  filling  the  cases 
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are  exceedingly  simple  :  and,  in  fact,  the  only  part  of  wheel- 
making  which  requires  any  degree  of  nicety  is  the  preparation  of 
the  woodwork ;  for,  unless  the  framework  of  the  wheel  be 
tolerably  well  balanced,  and  made  to  run  easily  and  smoothly 
on  its  axis,  much  of  the  intended  effect  of  your  piece  will 


be  lost. 


"^But  we  had  better  begin  with  the  cases  and  compositions, 
and  then  proceed  to  consider  the  various  modes  of  combina¬ 
tion  in  which  they  can  be  employed. 

The  cases  that  I  use  for  wheel  purposes  are  of  two  sizes 


• 

\ 

- 

Fig.  66. 


size ;  and  of  these  two  sizes, 
the  one  far  most  commonly 
useful  is  the  1-oz.  Cases  of 
the  2-oz.  size  are  necessary 
only  for  large  wheels,  where 
a  considerable  weight  of  ma¬ 
terial  has  to  be  set  in  motion. 
I  make  both  these  sizes  of 
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the  former  is  drawn  out  of  the  case.  If  this  inner  edge  be 
left  loose,  the  composition  will  get  behind  it,  and,  upon  firing 
the  case,  will  act  as  a  quick  match,  and  infallibly  burst  the 
whole,  and  destroy  your  piece,  and  not  only  your  piece  of 
pyrotechny,  but  also  your  peace  of  mind ;  so  do  not  fail  to 
remember  this  hint. 

Your  1-oz.  cases  for  wheels  must  be  made  in  the  same 
manner,  and  with  the  same  care.  But  your  imperial  board 
must  be  cut  differently.  Cut  your  70-lb.  paper  in  the  same 
manner  as  directed  above  for  2-oz.  cases— into  eight  equal 
strips — and  your  board  into  pieces  of  half  that  size — that  is, 
into  sixteen  pieces.  These  divisions  will  give  you  cases  quite 
thick  enough  for  all  purposes.  Of  course,  each  case  is  to 
consist  of  one  piece  of  board  and  one  strip  of  paper. 

You  will  require  no  more  tools  for  the  filling  of  these  cases 
than  those  already  mentioned.  The  operations  of  choking 
and  ramming  are  to  be  performed  in  the  same  manner  as 
directed  for  cases  of  brilliant  and  Chinese  fire,  and  the  same 
blocks  and  nipples  are  to  be  employed. 

We  now  come  to  the  compositions  with  which  the  cases 
are  to  be  filled.  For  these  I  give  you  several  formulae,  in 
order  that  you  may  be  able  to  vary  your  fires  acccording  to 
taste. 

No.  1. 

Meal-powder  .  .  ,  .  IG  parts. 

Steel  filings.  ’.  .  .  .  4  „ 

This  is  the  brilliant  composition  given  in  paragraph  41, 
which  is  used  also  for  wheels  with  excellent  effect. 

WHITE  FIBE. 

No.  2. 

Meal-powder . 16  parts. 

Sulphur . 3 
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Or, 
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No.  3. 


Or, 


Or, 


Or. 


Or, 


Meal-powder 
Nitre  . 

Sulphur 

Charcoal  (No.  2) 


Meal-powder 
Charcoal  (No.  2) 


Meal-powder 
Fine  litharge 


Meal-powder 
Nitre  . 

Sulphur 

Charcoal 

Bright  steel  filings 
Litharge 


Meal-powder 
Nitre  . 

Sulphur 

Charcoal  (No.  2) 
Glass  dust 


No.  4. 


No.  5. 


No.  6. 


No. 


IG  parts. 
4 
2 
2 


99 


20 


99 


IG 


40 

20 

4 

3 

G 

2 


IG 

9 

9 

2 

2 


99 

99 

9> 

99 

99 

99 


99 
99 
9  9 


Of  the  above  compositions.  Nos.  1,  2,  and  4  will  be  found 
the  most  generally  useful ;  and  of  these  I  prefer  No.  4  for 
all  ordinary  purposes. 

Eemember  that  the  compositions  for  wheel-cases  are  by  far 
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the  strongest  that  are  used  in  the  whole  range  of  pyrot^chny, 
and  that  they  must  on  that  account  be  compressed  very  evenly 
and  completely  in  the  cases,  or  they  will  bum  too  rapidly, 
and  explode  when  ignited. 

You  will  find  it  very  advisable  to  ram  a  small  quantity  of 
the  preparatory  composition,  recommended  in  paragraph  40, 
into  the  cases  before  putting  in  the  wheel-case  composition 
which  you  have  selected.  The  cases  should  be  filled  till  the 
composition  rises  to  about  half-an-inch  from  their  ends 
that  is,  half-an-inch  at  the  end  of  the  case  should  be  left  un¬ 
occupied  by  the  composition.  They  should  be  primed  with 
wetted  meal  powder  as  soon  after  they  are  filled  as  convenient, 
care  being  taken  that  the  space  which  the  point 
of  the  nipple  occupied  during  the  operation  of 
ramming  is  filled  up  by  the  priming. 

When  the  filling  and  priming  of  all  your  cases  is 
accomplished,  you  will  next  have  to  cover  them  with 
paper  which  shall  project  about  an  inch  beyond 
each  end  of  the  case.  The  object  of  this  is  to 
enable  you  to  tie  in  the  quick-match  which  is  to 
connect  one  case  with  another.  This  operation 
is  very  easily  performed.  Cut  some  ordinary 
newspaper  into  strips  wide  enough  to  project  an 
inch  over  each  end  of  your  case— that  is,  about 
eight  inches  and  long  enough  to  go  two  or 

three  times  round  the  case.  It  will  not  be  neces¬ 
sary  to  paste  the  newspaper  strips  all  over.  If 
they  are  pasted  slightly  at  each  end  it  will  be 
quite  enough.  The  paste  at  one  end  of  the  strip 
will  stick  it  to  the  case,  and  that  at  the  other  end 
will  fasten  it  down  so  as  to  prevent  it  from  coming 
unrolled.  The  annexed  sketch  (fig.  58)  will  show 
you  how  the  case  ought  to  be  covered. 


Fig.  8P. 


98 


SINGLE  TRIANGLE  WHEEL. 


COMMON  SINGLE  TRIANGLE  WHEEL. 

45.  Now,  the  first  form  of  wheel  of  which  I  shall  speak  is 
that  usually  known  by  the  name  of 
the  “  Common  Single  Triangle  Wheel.” 

Its  manufacture  is  very  simple.  Pro-  / 
vide  a  piece  of  light  beech  wood,  of  /  O 
hexagonal  form,  each  of  whose  sides 
is  two  inches  in  length  (fig.  59). 

This  hexagonal  piece  of  wood  may 
be  about  half-an-inch  thick.  Then  Fig.  59. 

bore  through  its  true  centre  a  hole  about  three-quarters  of  an 
inch  in  diameter,  into  which  glue  firmly  a  piece  of  wood  turned 

or  cut  to  the  shape  given  in  the  draw¬ 
ing  (fig.  60).  Through  this  piece  bore, 
in  its  exact  centre,  a  hole  about  a  quarter 
of-an-inch  in  diameter,  and,  when  bored, 
bum  it  through  with  a  piece  of  quarter- 
Pjg  g0  inch  iron  rod,  red  hot.  This  is  the  hole, 

through  which  the  spindle  is  to  pass  which  is  to  form  the  axle^ 
of  the  wheel.  When  the  operation  is  finished,  the  side  view- 
of  your  framework  will  be  like 
the  accompanying  sketch  (fig. 

61).  .  The  object  of  this  centre 
is  twofold ;  first,  to  obtain  a 
greater  steadiness  in  the  motion 
of  the  wheel,  by  increasing  the 
length  of  the  hole  through 
which  the  spindle  rims;  and, 
secondly,  to  keep  the  wheel, 
during  its  revolutions,  from 
touching  against  the  post  into 
which  the  spindle  is  driven — a 
7—2 
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precaution  never  to  he  forgotten  in  the  case  of  vertical  wheels  of 
all  descriptions. 

I  must  next  suppose  you  to  have  three  cases  of  the  1-oz. 
size  ready  filled  and  primed  and  papered.  Before  fastening 
these  on  your  framework  take  especial  care  that  the  one  which 
As  to  hui'n  last  has  its  end  stopped  up  with  some  incombustible 
material.  The  best  plan  is  to  ram  some  powdered  clay  upon 
the  composition  before  removing  the  case  from  the  nipple,  in 
the  same  manner  as  recommended  for  the  ends  of  rockets.  If 
some  precaution  of  this  kind  be  not  taken,  the  fire  issuing  from 
the  mouth  of  the  first  of  your  three  cases  will  be  communicated 
to  the  tail  of  the  third,  and  thus  bring  your  wheel  to  a  most 


inglorious  end. 

Having,  then,  taken  this  precaution,  proceed  to  tie  on  your 
cases-  to  the  edge  of  your  wooden  framework.  This  is  easily 
done  if  you  bore  two  holes,  through  which  your  string  can 
pass,  close  to  each  of  those  sides  of  the  frame  on  which  the 
cases  are  to  lie.  A  reference  to  the  sketch  of  the  framework 
(fig.  59)  will  show  you  where  these  holes  should  be  made. 

In  tying  on  your  cases,  be  quite  sure  that  the  mouths  or 

choked  ends  of  them  lie  all  in  the 
same  direction,  in  such  a  manner  that 
the  tail  of  the  first  case  reaches  almost 
to  the  mouth  of  the  second ;  the  tail 
of  the  second  to  the  mouth  of  the 
third ;  the  tail  of  the  third  to  the 
mouth  of  the  first.  "When  you  have 
secured  them  firmly  in  their  places 
with  string,  you  can  then  proceed  to 
connect  them  with  quick-match — or  clothe  them,  as  it  is  called 
— so  that  when  one  case  is  burned  out  it  will  communicate  its 
fire  to  the  mouth  of  the  next,  and  so  on  till  they  are  all  con¬ 


sumed. 
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In  cutting  your  quick-match,  bear  in  mind  that  about  an 
inch  of  the  black  match  itself  must  project  uncovered  beyond 
each  end  of  the  paper  tubes  in  which  it  burns.  This  is  to 
insure  its  taking  and  communicating  its  fire.  In  the  annexed 
sketch  (fig.  63)  you  will  see  represented  a  piece  of  quick  match 


Fig.  63. 

as  it  should  be  cut  for  connecting  cases.  At  fig.  64  is  repre-- 
sented  a  wheel-case,  such  as  is  to  burn  second  in  your  single 


Fig.  64. 

triangle,  and  has  a  piece  of  quick-match,  like  fig.  63,  at  each 
of  its  ends,  to  connect  it  with  the  first  and  third  case  on  the 
wheel.  You  will  observe  that  the  newspaper  which  projected 
beyond  the  ends  of  the  case  is  simply  tied  in  tightly  round  the 
quick-match.  You  will,  after  a  few  trials,  be  able  to  get 
through  this  “  clothing  ”  operation  very  easily,  and  with  no 
imnecessary  wasting  of  quick-match. 

The  mouth  of  your  first  case  may  either  be  finished  off  with 
touch-paper,  or  may  have  a  short  piece  of  quick-match  put 
Into  it,  to  be  lighted  with  a  port-fire. 

Your  wheel  is  now  completed  and  ready  for  firing.  But  I 
may  as  well  suggest  here  that  its  beauty  and  effectiveness  will 
be  very  much  enhanced  if  the  three  cases  on  it  be  filled  with 
different  compositions.  For  instance,  fill  the  case  xGiich  is  to 
burn  first  with  composition  No.  2 ;  that  which  is  to  bum 
second  with  No.  4  ;  and  the  third  case  with  No.  1.  This  plan 
of  varying  the  compositions,  or  any  other  that  suggests  itself, 
may  be  adopted  in  the  case  of  all  wheels.  It  is  necessary 
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liowever,  tliat  you  should  be  well  acquainted  with,  the  charac¬ 
ter  of  each  composition,  in  order  that  you  may  be  able  to  pro¬ 
duce  the  exact  effect  that  you  require  at  the  right  time. 

Composition  No.  1  gives  only  brilliant  sparks,  and  must  be 
prepared  as  shortly  as  possible  before  use. 

Composition  No.  2  will  give  a  whitish  circle  of  fire  fringed 
with  red  sparks. 

Composition  No.  3  produces  less  white  flame  and  more 
/sparks  than  No.  2. 

No.  4  is  a  sparkling  composition ;  by  far  the  best  for  general 
;-  ,use,  in  my  opinion. 

No.  5  gives  reddish  sparks,  which  fly  off  in  very  straight 
lines  from  the  wheel,  and  form  rays,  as  it  were. 

No.  6  gives  ra3’s,  brilliant  sparks,  and  a  centre  circle  of 
white  fire. 

No.  7  gives  a  moderately  good  centre,  with  drossy  red  sparks 
of  a  peculiar  shape. 

Those  compositions  which  throw  out  the  greatest  number 
of  sparks  during  combustion  are  the  best  for  larger  wheels, 
but  will  be  found  also  very  effective  in  the  common  single 
triangle. 

Those  which  have  a  tendency  to  produce  a  flame,  rather  than 
a,  jet  of  sparks,  are  very  effective  as  a  variety  for  small  wheels, 
but  produce  an  effect  comparatively  poor  when  employed  for 
-those  of  greater  dimensions. 

For  horizontal  wheels,  sparkling  compositions  alone  are 
effective,  because  in  them  everything  depends  upon  the  form 
that  the  fire  assumes  in  its  outline,  and  not  upon  the  shape  of 
the  wheel  itself.  Compositions  which  produce  but  few  sparks 
would  be  entirely  out  of  place  if  used  to  turn  horizontal 
wheels. 
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DOUBLE  TRIANGLE  WHEELS. 

46.  I  will  now  offer  a  few  remarks  with  respect  to  the  con¬ 
struction  of  the  Double  Triangle  Wheel.  This  piece  may  be 
made  by  employing  two  hexagonal  frames  of  wood  of  the  same 
size,  in  a  centre  twice  as  long  as  that  described  in  fig.  60. 
But  it  may  also  be  made  in 
such  a  framework  as  Mr.  Darby 
will  supply,  which  is  a  nave 
made  of  light  wood,  with  six 
spokes,  cut  at  their  ends  in  such 
a  manner  as  will  allow  the 
cases  to  be  firmly  attached. 

But  whether  you  use  the  one 
form  or  the  other,  the  principle 
is  precisely  the  same,  and  the 
cases  must  be  arranged  as  shown  in  the  adjoining  diagram 

(fig.  65). 

The  performance  of  this  wheel  is,  of  course,  the  same  as 
that  of  the  single  triangle  wheel,  and  differs  from  it  only  in 
the  matter  of  duration.  But  it  must  be  borne  in  mind  that  a 
double  triangle  wheel,  having  six  cases  upon  it,  would  be  a 
very  slow  sample  of  pyrotechnic  beauty  if  all  these  cases  wei  e 
filled  with  the  same  composition.  It  would,  indeed,  be  a  most 
meaningless  performance.  You  must  therefore  take  care  that 
some  variation  is  made,  using  at  least  two  varieties  of  com¬ 
position.  You  will  then  have  an  effective  piece,  capable  of 
lasting  a  long  time  in  proportion  to  its  size. 

VERTICAL  WHEELS. 

47.  Leaving  now  the  triangular  form  of  wheels,  we  will 
pass  on  to  those  which  are  called  Vertical.  All  triangle 

wheels  are  vertical  wheels,  but  all  vertical  wheels  are  not 
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triangular;  it  is  of  non-triangular  vertical  wheels  that  I  am 
now  about  to  speak.  These  are  made  with  a  nave,  spokes,  and 
felloe  in  the  same  manner  as  a  carriage  wheel.  The  cases 
may  be  fastened  to  the  felloe,  or  the  wheel  may  be  made 
without  a  felloe,  and  the  cases  fastened,  in  any  way  that  occurs 
to  you,  to  the  extremities  of  the  spokes  ;  either  by  nailing  to 
their  ends  pieces  of  wood  at  right  angles  with  the  spokes,  or 

by  cutting  a  groove  in  the 
end  of  each  spoke  and  tying 
a  case  into  it  with  string. 
As  long  as 'the  cases  be  pro¬ 
perly  arranged  and  secured 
firmly  to  the  framework  it 
matters  very  little  which  of 
the  above  plans  is  adopted. 
Select  the  plan  which  can 
most  easily  be  carried  out 
by  the  means  that  you  have 
at  command,  and  carry  it 
out  in  the  simplest  possible 
way.  Complications  are  not 
only  unnecessary,  but  very  likely  to  deprive  your  pieces  of 
what  would  otherwise  have  been  their  complete  success.  The 
accompanying  sketch  (fig.  66)  gives  you  a^  representation  of 
another  arrangement  of  six  cases,  which  is,  in  my  opinion, 
productive  of  a  better  effect  than  the  double  triangle.  The 
wheel  here  represented  is  vastly  improved  by  the  addition  o 
a  coloured  fire  placed  somewhere  near  its  centre  ;  but  I  have 
not  yet  given  any  directions  or  instructions  for  the  prepara¬ 
tion  of  colours  for  such  a  purpose,  and  the  making  of  these 
additions  must  be  reserved  for  its  proper  place. 

But  perhaps  the  most  satisfactory  arrangement  of  six  cases 
on  a  vertical  wheel  is  that  which  the  next  sketch  represents. 
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By  the  plan  adopted  there — that  of  making  the  cases  incline 
outivards — a  much  larger  circle  of  fire  is  produced,  and  the 
general  effect  is  considerably  improved.  It  -will  be  perceived 
that  the  mode  of  "  clothing,”  and  tying  on  the  cases,  for  all 
these  different  forms  of  wheels  is  the  same,  the  only  difference 
being  in  the  shape  of 
the  framework.  The 
cases  may  be  fired 
singly  or  doubly  in 
this  wheel  —  that  is, 
you  may  make  *  them 
burn  one  at  a  time 
till  all  are  consumed 
by  putting  the  quick- 
match  to  them  just  as 
my  sketch  (fig.  67)  re¬ 
presents,  or  you  may 
connect  with  quick- 
match  the  first  and 
fourth  cases,  so  that 

these  take  fire  simultaneously.  By  this  arrangement  the 
first  and  fourth  cases  will  work  together,  the  second  and 
fifth,  and  the  third  and  sixth.  Of  course  the  first  and  fourth 
cases  are  the  only  pah'  that  need  be  connected  by  quick- 
match,  for  they  will  severally  convey  their  fire  to  the  second 
and  fifth,  and  these  to  the  third  and  sixth.  The  framework 
of  this  wheel  may  be  made  of  deal  or  beech  (the  latter  I 
should  prefer)  about  three-eighths  of  an  inch  thick;  the 
wheel  altogether  should  be  from  3  5  to  18  inches  in  diameter. 
It  should  by  all  means  have  some  centre,  like  that  described 
at  fig.  60,  to  secure  its  steady  and  true  movement.  This 
'  wheel  also  will  be  vastly  improved  by  the  addition  of  a  col¬ 
oured  fire  to  its  centre. 
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We  will  now  proceed  to  speak  of 


HORIZONTAL  WHEELS. 

48,  These,  like  the  vertical  wheels,  may  be  made  of  almost 
any  shape  or  design.  They  have  a  hole  bored  in  the  exact 
centre  of  their  nave,  and  up  this  hole  the  spindle  passes  on 
which  they  revolve. 

The  annexed  fig,  68  gives  you  one  of  the  simplest  forms 
of  the  horizontal  wheel.  A  wheel  made  according  to  this 
plan  will  require  four  wheel-cases  and  a 
case  of  Chinese  fire  long  enough  to  last 
during  the  combustion  of  two  of  the  wheel- 
cases,  The  quick-match  is  put  to  it  in  the 
following  manner :  —  Simply  connect  the 
first  and  second  wheel-cases  by  carrying  a 
quick-match  from  the  tail  of  the  first  to 
the  mouth  of  the  second.  Then  from  the 
tail  of  the  second  carry  two  “  leaders  ”  (as 
these  pieces  of  quick-match  are  called),  one 
to  the  third  wheel-case  and  the  other  to 
the  perpendicular  case  of  Chinese  fire. 
Fig.  68.  which  will  thus  be  ignited  at  the  same 
moment  with  the  third  wheel-case  ;  and  to  complete  the 
wheel  carry  a  leader  from  the  tail  of  the  third  to  the  mouth 
of  the  fourth  case. 

The  case  of  Chinese  fire  which  I  should  recommend  you  to 
make  for  this  and  for  other  horizontal  wheels  is  one  of  the 
2-oz.  size,  nine  or  ten  inches  in  length,  and  fiUed  with  compo¬ 
sition  No.  4,  given  in  paragraph  41.  It  is  to  be  affixed  to  the 
wheel  thus There  must  be  a  small  projecting  piece  of  wood 
left  by  the  turner  at  the  top  of  the  nave  of  the  wheel,  about 
sxn  inch  in  height  and  five-eighths  of  an  inch  in  diameter, 
lOG 


HORIZONTAL  WHEELS. 


and  if  an  inch  of  the  case  he  left  unoccupied  by  the  composi¬ 
tion  at  its  unchoked  end,  this  end  can  be  squeezed  over  the 
wooden  point  mentioned  above,  or  can  be  glued  on  to  it  if  you 
think  it  desirable. 

Another  and  very  amusing  variety  of  the  horizontal  wheel 
is  that  which  my  nest  illustration 
represents,  and  which  is  sometimes 
called  the  “  capricious  ”  wheel. 

This  carries  sis  wheel-cases  and 
one  Chinese  fire  case.  The  wheel- 
cases  are  arranged  in  the  follow¬ 
ing  manner  : — All  the  cases  are 
placed  at  an  angle  with  the  plane 
of  the  wheel’s  revolution ;  the 
three  upper  ones  have  their  mouths 
inclined  upwards,  the  three  lower 
ones  downwards.  Care  of  course 
must  be  taken  that  all  the  mouths, 
whether  inclining  upwards  or 
downwards,  be  turned  in  the  same 
direction.  They  are  connected 

thus  : _ Make  one  of  the  lowercases  the  first  to  be  fired  ;  trom 

the  tail  of  this  carry  a  leader  to  the  nearest  of  the  upper  cases, 
which  will  then  burn  second  ;  from  the  second  carry  a  leader 
to  another  of  the  lower  cases then  from  this  to  another  of 
the  upper  ones.  From  this  fourth  case  carry  three  leaders 
one  to  the  remaining  upper  case,  one  to  the  remaining  lower 
case,  and  one  to  the  case  of  Chinese  fire. 

The  effect  of  this  wheel  is  exceedingly  laughable.  It  does 
not  revolve  so  rapidly  as  the  simple  horizontal  wheel  mentioned 
above,  the  cases  of  which  are  perfectly  horizontal.  The  im¬ 
pression  that  its  performance  always  gives  one  is,  that  it  is 
determined  to  do  something  violent ;  that  if  one  direction  of 
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fire  will  not  answer  it  will  try  another.  Each  succeeding  case 
sends  it  round  more  rapidly  than  the  last,  on  account  of  the 
decreasing  weight  as  the  cases  bum  out ;  and  if  the  two  cases 
which  are  to  burn  with  the  case  of  Chinese  fire  be  filled  with 
composition  No.  1,  given  in  paragraph  44,  the  fury  of  the 
wheel  will  at  the  last  seem  to  know  no  bounds. 

It  is  necessary,  however,  to  see  that  the  hole  into  which  the 
iron  spindle  is  to  pass  is  truly  bored  and  is  long  enough,  and 
that  the  spindle  at  the  top  of  the  post  is  straight  and  strong. 
This  spindle  should  pass  into  the  nave  of  the  wheel  five  inches 
at  least. 

Let  me  press  upon  you  one  or  two  important  hints.  The 
case,  or  cases,  that  him  last  on  each  wheel  must  always  have 
their  ends  closed  with  clay,  or  some  incotnbustible  substance.  If 
this  advice  be  neglected  your  wheel  is  pretty  certain  to 
fail. 

I  have  drawn  at  fig,  70,  a  fac-simile  of  the  spindle  which  I 
use  for  all  vertical  wheels.  It  is  made  to  screw  into  an  iron 
which  is  represented  at  fig.  71,  which  iron  is  fixed  by  screws 
to  my  post  in  the  manner  shown  at  fig.  72.  The  post  I 
employ  stands  about  ten  feet  out  of  the  ground.  Into  its  top 
is  driven  another  spindle,  on  which  my  horizontal  wheels  turn. 
Both  these  iron  spindles  should  be  made  of  quarter  inch  iron 
rod. 

You  will  find  the  spindle  drawn  at  fig.  70  very  much  more 
convenient  than  one  simply  driven  into  the  post,  and  having 
a  “  nut  ”  at  its  end  to  screw  and  unscrew  ;  for  it  is  more  than 
probable  that  on  a  dark  night,  when  you  are  taking  down  one 
wheel  that  has  been  fired,  and  putting  up  another,  you  will 
drop  the  “  nut,”  and  feel  considerably  at  a  loss  without  it. 
And  besides  this,  you  can  by  this  means  always  remove  the 
spindle,  and  protect  it  from  rust.  Your  post  should  be  very 
steady. 
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Mr.  Darby  will  supply  you  with  any  frameworks  of  wheels, 
made  to  any  pattern  that  you  please. 

I  shall  speak  of  some  other  wheels  when  we  are  sufficiently 
advanced  in  pyrotechnic  proficiency  to  be  able  to  attempt  the 
manufacture  of  all  their  component  parts. 

LANCES— WHITE  AND  COLOURED. 

49.  We  have  now,  in  the  course  of  our  pyrotechnic  in¬ 
vestigations,  arrived  at  a  point  where  it  becomes  necessary  to 
know  something  more  than  we  have  already  learned  about 
coloured  fires.  I  have  spoken  hitherto  only  of  those  coloured 
compositions  which  are  employed  in  the  manufacture  of  rocket 
and  Roman  candle  stars.  •These  compositions  must  for  the 
most  part  be  confined  in  their  use  to  that  purpose,  because 
they  are,  in  almost  all  cases,  far  too  rapid  in  their  combustion 
for  the  purposes  of  which  I  am  now  about  to  speak. 

I  now  proceed  to  treat  of  Lances,  white  and  coloured, 
for  making  up  devices,  such  as  names,  crests,  mottoes,  wreaths, 
&c.,  &c. 

Now,  there  are  a  great  many  formulae  given  for  compositions 
employed  to  decorate  other  fireworks,  or  to  form  designs  of 
any  kind  in  white  or  coloured  fire,  with  which  it  may  be 
advisable  for  my  readers  to  be  acquainted,  in  order  that  they 
may  have  the  opportunity  of  selecting  for  themselves,  and  of 
providing  themselves  with,  a  colour  of  that  particular  shade 
and  character  which  is  best  adapted  for  the  working  out  of 
the  design  determined  upon. 

In  the  first  place  I  will  speak  of  those  fireworks  which  are 
properly  called  “  lances.”  These  are  small  cases,  generally 
made  about  three-sixteenths  of  an  inch  in  diameter,  that  is 
round  a  piece  of  glass  or  brass  rod  or  tube  of  that  size  (tubes 
are  always  best  for  these  small  formers).  The  cases  are  about 
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two  or  two  and  a  half  inches  long,  with  one  end  pinched  or 
turned  in.  Two  rounds  of  thin  demy  or  double  crown  white 
paper,  pasted,  will  give  sufficient  thickness  and  substance  for 
the  case.  The  cases,  when  dry,  are  to  be  filled  with  either  of 
the  following  compositions  by  means  of  the  funnel  and  wire 
apparatus  illustrated  at  figs.  34  and  35  : — 

COMPOSITIONS  FOE  LANCES. 


White. 

No.  1. 


Nitre  .  ; 

•  • 

• 

• 

16  parts. 

Sulphur 

•  • 

• 

• 

8  „ 

Or, 

Meal-powder 

•  • 

No.  2. 

• 

• 

6  » 

Nitre  . 

•  • 

• 

• 

16  „ 

Sulphur 

•  • 

• 

• 

4  „ 

Or, 

Meal-powder 

* 

•  • 

No.  3. 

• 

• 

6  „ 

Nitre  . 

•  • 

• 

• 

12  „ 

Sulphur 

•  • 

• 

« 

4  „ 

Or, 

Sulphide  of  antimony 

No.  4. 

• 

• 

3  „ 

Nitre  .  .  • 

•  • 

• 

72  „ 

Sulphur 

• 

• 

18  „ 

Eegulus  of  antimony  , 

• 

33  „ 

Eealgar 

«  • 

• 

1  part. 

Shellac 
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Or, 

No.  5. 

Nitre  .  .  •  •  • 

96  parts. 

Sulphur  .... 

24  „ 

Eegulus  of  antimony  . 

48  ,, 

Eealgar  .... 

6  „ 

Shellac  .... 

1  part. 

These  for  the  most  part  give  a  bluish-white  flame,  and 

when  employed  in  cases  of  the  size 

mentioned  above,  burn 

slowly,  and  will  last  as  long  as  this 

species 

of  firework  is  re- 

quhed  to  last. 

Yellow. 

No.  6. 

Chlorate  of  potash 

• 

72  parts. 

Oxalate  of  soda  ... 

• 

60  „ 

Stearine  .  .  .  • 

• 

6  „ 

Sulphur  .... 

• 

6  „ 

No.  7. 

Chlorate  of  potash 

• 

40  „ 

Oxalate  of  soda  .  .  . 

• 

16  „ 

Shellac  .  .  .  . 

• 

^  s> 

Stearine  .  .  .  • 

• 

3  9f 

Green. 

No.  8. 

Chlorate  of  potash  .  • 

• 

60  „ 

Nitrate  of  baryta  .  .  • 

’  • 

41  sf 

Calomel  .  .  •  • 

• 

49  „ 

Powdered  sugar  .  •  • 

• 

30  ,, 

• 

Shellac  .  •  •  • 

• 

1  part. 

Ill 
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Or, 


No.  9. 


Chlorate  of  potash  .  .  .63  parts. 

Nitrate  of  baryta  .  -  .  .  .  50  „ 

Calomel  .  .  .  .  .  50  „ 

Sugar  .  .....  32  „ 

Shellac . 1  part. 

The  green  colour  is  never  very  decided  when  the  composi¬ 
tions  are  employed  in  cases  so  small  as  those  spoken  of  above. 
But  by  far  the  best  composition  to  be  used  in  these  small 
cases  is  one  containing  a  rather  costly  ingredient,  which  is  the 
chlorate  of  baryta.  The  usual  price  of  this  salt  is  about  8s. 
per  lb.,  or  rather  less.  It  gives  a  magnificent  colour  if  it  is 
pure,  but  if  not,  it  is  not  worth  buying.  I  give  you  the 
formulae  in  which  it  may  be  employed,  in  case  you  should  re¬ 


quire  a  very  brilliant  emerald  green 

in  these  small  lances. 

They  are — 

No.  10. 

Chlorate  of  baryta 

.  18  parts. 

Calomel  .  .  .  . 

7  „ 

Shellac  (very  fine) 

.  3  „ 

Or,  ' 

No.  11. 

Chlorate  of  baryta. 

.  24  „ 

Stearine  .  .  .  . 

.  3  ,, 

Sugar  (very  fine)  . 

.  1  part. 

Compositions  containing  chlorate 

of  baryta  are  perfectly 

safe  where  no  sulphur  is  employed.  The  salt  itself  is  not  at  all 
deliquescent.  A  very  good  formula  besides  the  above  is  one 
containing  three  proportions  of  chlorate  of  baryta,  and  one  of 
powdered  sugar.  We  will  next  speak  of  bed  lances. 
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Red  Lances. 

No.  12. 


Chlorate  of  potash 

• 

# 

.  13  parts. 

Nitrate  of  strontia 

• 

• 

.  10  „ 

Calomel 

• 

• 

.  8  >> 

Shellac  .  . 

« 

• 

.  3  „ 

Dextrine 

• 

• 

,  1  part. 

Chertier’s  copper  . 

• 

No.  13. 

• 

.  1  » 

Chlorate  of  potash 

• 

• 

.  12  parts. 

Nitrate  of  strontia 

• 

• 

.  12  „ 

Calomel 

• 

• 

.  6  „ 

Shellac 

• 

• 

.  4  „ 

Chertier’s  copper  . 

• 

• 

.  1  part. 

Charcoal  (fine) 

• 

• 

.  1  » 

A  good  rose-coloured  fire  may  be  produced  by  a  composition 
containing  the  oxalate  of,  strontia,  -which,  though  not  to  be 
met  with  everywhere,  is  a  valuable  salt  on  account  of  its  ex¬ 
treme  dryness  and  fineness.  The  formula  given  next  has  the 
merit  of  being  rapid  in  its  combustion.  Should  it  be  thought 
'  too  quid,  decrease  the  proportion  of  chlorate  of  potash,  or 
;  increase  that  of  calomel.  The  increase  of  calomel  has  the 

^  effect  of  deepening  the  colour,  but,  at  the  same  time,  of 

^  diminishing  the  reflective  power  of  the  light. 


fc  Rose-coloured  Lances. 

No.  14. 

\  * 
Chlorate  of  potash  . 

Sulphur  .  ;  .  . 

•  Stearine  .... 

Oxalate  of  strontia  .  « 


24  parts. 
2  „ 


8 
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This  composition  will  remain  good  for  any  length  of  time, 
and  has  therefore  a  great  advantage  over  those  which  contain 
the  nitrate  of  strontia.  And  here  I  may  as  well  remind  you 
of  the  importance  and  necessity  of  having  this  latter  salt  per¬ 
fectly  dry  and  fine,  otherwise  you  will  be  disappointed  of  your 
intended  effect  in  the  ordinary  red-fire  compositions. 

For  the  blue  lances  you  may  use  composition  No.  8,  given 
in  paragraph  23. 

But  there  are  also  two  other  formulae  which  you  will  find 
very  serviceable  and  effective 

No.  15. 


Chlorate  of  potash  ,  . 

.  32  parts 

Chertier’s  copper  .  ,  , 

.  12  „ 

Calomel  .  .  *  . 

.  40  „ 

Sugar  .  .  .  .  • 

•  25  ,, 

Or, 

No.  16. 

Chlorate  of  potash.  ,  . 

.  6  „ 

Chertier’s  copper  .  .  . 

,  1  part. 

Calomel  .  .  .  • 

.  5  parts. 

Sugar  ..... 

.  4  „  ' 

For  the  preparation  of  a  purple  fire  for  these  little  cases,  you 
oannot  do  better  than  use  that  given  for  Purple  Rocket  Stars. 

There  are  still  two  other  colours  which  you  may  perhaps 
find  useful  and  ornamental,  and  without  which  my  list  would 

not  be  complete.  They  are  the  violet 

and  the  lilac  tints. 

The  violet  is  at  No.  17,  and  the  lilac  at  No.  18  : — 

No.  17. 

Chlorate  of  potash  ,  . 

.  26  parts. 

Calomel  .  .  .  • 

.  24  „ 

Carbonate  of  strontia  ,  • 

.  4  „ 

Chertier’s  copper  ,  •  t 

•  3  ,, 

Sugar .  ,  .  •  ( 

.  14  „ 
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Or, 


No.  18. 


Chlorate  of  potash  . 

.  .  12 

Prepared  chalk 

.  .  4 

Sulphur 

.  .  5 

Calomel  .  .  , 

•  .  3 

Sulphide  of  copper 

.  10 

With  regard  to  the  use  of  sugar  in  pyrotechnic  compositions 
it  must  be  borne  in  mind  that  it  is  a  substance  which  readily 
attracts  damp,  so  that  it  must  be  kept  in  a  closely-corked  or 
stoppered  bottle."  It  should  be  reduced  to  powder  in  a  very 
dry  mortar,  and  then  sifted  through  very  fine  muslin,  to  fit  it 
for  pyrotechnic  uses.  And  the  mention  of  muslin  here  re¬ 
minds  me  of  a  fact  which  experience  has  brought  to  light,  and 
which  you  will  find  it  highly  convenient  to  remember.  All 
those  powdered  salts  and  pyrotechnic  ingredients  which  clog 
the  meshes  of  a  wire  sieve  will  easily  pass  through  a  sieve 
made  of  muslin.  For  instance,  powdered  stearin e,  shellac, 
sugar,  and  the  salts  of  strontia  and  baryta  will  be  found  to 
sift  much  more  readily  through  muslin,  provided  the  muslin  he 
dry  and  clean.  This  will  enable  the  amateur  pyrotechnist  to 
fit  himself  up  with  sieves  of  any  fineness  at  a  very  small  cost. 
He  will  require  only  a  tin  or  zinc  drum,  about  6  inches  in  ^ 
diameter,  and  4  inches  high,  with  a  wire  ring  round  each  end. 
Over  one  of  these  ends  he  can  stretch  a  piece  of  muslin  of  the 
required  thickness,  and  fasten  it  with  a  strong  elastic  band. 
Or  he  may  have  a  metal  ring  made  large  enough  to  fit  over 
the  muslin  and  round  one  end  of  the  drum,  which  he  can  re¬ 
move  when  a  change  of  musUn  is  necessary.  I  do  not  by  any 
means  recommend  this  kind  of  sieve  for  sifting  such  things  as 
meal-powder,  charcoal,  or  sulphur  for  I  consider  a  receiver, 
made  to  fit  on  to  the  sieve,  indispensable  in  the  case  of  sifting 
these  articles.  The  "dust  arising  from  this  operation  will 
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otherwise  find  its  way  into  your  eyes,  and  nose,  and  clothes, 

and  over  everything  in  your  room. 

It  is,  perhaps,  unnecessary  for  me  to  add  that  all  the  abo 
compositions  must  be  made  up  with  the  greatest  exactness 
and  no  ingredients  must  be  used  but  such  as  are  thoroughly 
dry  and  In  the  finest  powder.  The  most  successful  pyro- 
teLists  hare  never  been  able  to  produce  proper  effects,  even 
with  the  purest  and  best  materials  and  chemicals,  unless 

those  materials  have  been  first  reduced  to  the  necessa^  state 

of  fineness  and  dryness,  and  then  mined  till  they  have  become 
most  intimately  incorporated. 

We  will  now  suppose  a  suffleient  number  of  these  lances  to 
be  filled  with  the  selected  compositions.  They  must  be  prime 
precisely  in  the  manner  described  under  the  head  of  Golden 
Lins.”  When  finished  they  will  be  about  two  and  a-half 
inches  long,  and  about  equal  in  sise  to  an  ordinary  drawing- 

pencil.  ,  . 

The  first  thing  to  be  done  is  to  decide  upon  your  desi^. 

This,  I  presume,  will  not  be  very  large.  I  need  not  furnish 
-  - - -  you  ■With,  a 

series  of  sug¬ 
gestions  for 
these  designs, 
for  the  chance 
is,  that,  after 
all  I  can  say, 
the  one  which 
you  wish  to 
execute  will  be 
one  of  your 
own  concep¬ 
tion,  or  at  all  events,  one  which  you  would  rather  carry  out 
in  your  own  way.  But  I  give  here  a  plain  sample  of  the 
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work  (fig.  73),  which  is  merely  intended  to  make  clearer 
my  verbal  directions.  The  letters  should  not  he  less  than  ten 
inches  high. 

In  the  first  place  you  must  either  procure  a  board  of  suf¬ 
ficient  size  for  your  design,  or  you  must  make  a  wooden 
framework  of  the  shape  that  you  require.  Suppose  the 
design  to  be  a  V.E. :  now  either  sketch  this  out  upon  one  side 
of  your  board,  or,  if  you  wish  to  have  it  larger  than  a  board 
will  allow,  make  a  plain  rough  framework  describing  the 
letters.  When  this  is  done,  decide  upon  the  distance  at 
which  you  can  place  the  lances  one  from  another.  This 
distance  is  generally  about  two  inches,  but  no  exact  rule 
can  be  laid  down,  for  so  much  depends  upon  the  sort  of 
design  that  you  think  of  executing,  and  upon  the  scale  of 
its  size. 

I  will  now  suppose  that  you  have  your  design  carefully 
drawn  upon  the  board  or  framework.  Upon  the  outlines  of 
your  sketch  make  little  pencil  circles  wherever  you  intend  to 
place  a  lance ;  and,  as  far  as  it  is  possible,  arrange  that  the 
lances  shall  be  equidistant  one  from  another.  Of  course 
the  prime  object  of  the  arrangement  must  be  to  make  the 
outline  of  the  letters,  figures,  &c.,  as  plain  and  bold  as 
possible.  Now  with  a  centre-bit,  or,  what  is  better,  a  pin-bit, 
bore  a  hole  about  a  quarter  of  an  inch  deep  where  your  circles 
are  pencilled.  These  holes  must  be  of  such  a  size  that  the 
closed  ends  of  the  lances  will  fit  easily  into  them.  When  you 
have  completed  this  operation,  get  either  some  glue  or  some 
of  the  mixture  of  size  and  red  lead  which  I  have  recommended 
before ;  and  when  it  is  liquid,  dip  into  it  the  closed  end  of 
each  of  the  lances.  Enough  of  the  mixture  will  adhere  to  the 
lances  to  allow  of  their  being  secured  firmly  in  tke  holes  that 
you  have  bored.  In  a  very  short  time  aU  will  be  hard  and 
dry,  and  you  will  then  have  a  series  of  lances  projecting  at 
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right  angles  with,  your  board  or  framework,  each  having  its 
mouth  primed,  and  all  being  of  the  same  length. 

The  only  thing  that  remains  now  to  be  done  is  to  clothe 
these  primed  mouths  with  quick-match.  This  is  by  no 
means  difiBcult,  but  requires  a  certain  amount  of  patience. 
Take  a  length  of  match  in  its  case,  and,  having  exposed  one 
end  of  the  black  match  itself,  put  a  small  pin  through  it 
into  the  priming  of  one  of  the  lances.  This  will  fasten  it 
down,  and  at  the  same  time  will  insure  its  ignition.  Then 
lead  the  quick-match  on  to  the  next  lance,  cutting  away  with 
scissors  a  piece  of  the  under  side  of  its  case,  to  allow  the 
match  in  passing  to  touch  its  priming.  Put  a  pin  through 
the  match  into  the  priming  of  this  lance  also,  and  so  on  till 
all  are  clothed.  If  more  of  the  casing  of  the  match  has  been 
cut  away  than  is  necessary,  it  will  be  well  to  paste  small 
strips  ot  paper  wherever  this  has  happened,  as  any  exposure 
of  the  black  match  will  endanger  the  piece,  rendering  it  liable 
to  ignition  from  the  sparks  of  other  fireworks.  This  piece 
of  caution  must  be  carefully  attended  to,  because  lance-work 
is  generally  employed  with  the  final  of  an  exhibition,  when  a 
great  many  pieces  are  going  off  at  once,  and  when  the  effect 
of  the  whole  may  be  easily  spoiled  by  the  untimely  firing  of 
one  part. 

The  arrangement  of  colours  in  lance-work  must,  of  course, 
be  left  entirely  to  the  artist  himself.  It  matters  not  what 
the  arrangement  is,  if  the  colours  be  only  properly  contrasted. 
Eemember  that  the  most  effective  and  striking  contrasts  are 
blue  with  yeUow,  red  with  green,  purple  with  red,  white  with 
violet  or  red. 

In  the  case  of  letters,  or  a  monogram,  a  border  of  an  oval 
or  circular  shape  adds  very  much  to  the  effect.  This  border 
should  be  of  a  different  colour  to  that  used  for  the  letters,  &c. 

Liance-work  is  not  very  largely  used  in  pyrotechnic  ex- 
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Hibitions ;  one  specimen  of  it  in  each  display  is  quite  as  much 
as  is  generally  seen.  But  it  certainly  is  a  pyrotechnic  feature, 
and  on  that  account  must  not  be  passed  over.  Lance-work  is 
generally  accompanied  in  its  exhibition  with  Roman  candles, 
or  with  some  arrangement  of  gerbes  to  take  off  what  would 
otherwise  be  its  bare  appearance.  When  introduced  as  a 
centre  to  some  framework  of  sparkling  fire  it  is  very  beautiful, 
particularly  if  colours  be  employed  in  it. 

I  need  hardly  add  that  when  it  is  fired  the  framework  is  to 
be  placed  vertically,  and  the  lances  are  to  bum  horizontally. 
It  is  a  good  plan  to  paint  the  framework  black. 

COLOURED  LIGHTS. 

50.  We  may  now  go  on  to  deal  with  another  branch  of  this 
part  of  our  subject— viz.,  that  which  concerns  the  manu¬ 
facture  of  coloured  lights  for  illuminating  wheels,  or  set- 
pieces,  or  any  larger  kind  of  firework.  This  species  of  colour 
is  perhaps  more  useful  in  exhibition  work  than  any  single 
firework  that  can  be  named,  for  there  are  few  set-pieces,  or 
wheels,  or  designs  of  any  pretentions  to  which  these  coloured 
lights  cannot  be  adapted,  and  adapted,  too,  with  a  very 
enhancing  effect. 

Their  preparations  is  exceedingly  simple.  They  are- 
generally  made  in  two  sizes  only  ;  these  are  the  two-ounco 
and  the  one-ounce  sizes.  The  cases  are  made  of  cartridge  or 
foolscap  paper  and  are  about  two  inches  long  for  the  two-ounce 
size  and  one  inch  and  three-quarters  for  the  one-ounce  size. 
Used-up  copy-books  furnish  excellent  paper  for  making  these 
coloured-light  cases.  Three  or  four  rounds  of  the  paper  will 
give  you  ample  thickness  for  the  case.  The  paper  should 
be  pasted  all  the  icay  alony  the  strips.  When  the  cases  are 
thoroughly  dry,  ram  into  the  bottom  of  them  some  dry 
powdered  clay  j  this  will  make  a  close  end,  and  will  also 
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fumisli  an  imcombustible  part  by  whicb  tbe  case  may  be  tied 
or  fastened  to  its  place.  Tbe  clay  is  often  rammed  so  as  to 
fill  the  case  nearly  half-way  up  ;  but,  of  course,  the  space  left 
for  the  composition  will  depend  upon  the  length  of  time  that 
you  wish  the  colour  to  burn. 

There  is  some  exactness  and  nicety,  besides  a  certain  amount 
of  actual  experience,  required  for  the  proper  adjustment  of 
these  colours  to  the  cases  in  combination  with  which  they 
are  to  bum.  The  coloured  light  should  be  under  control,  so 
that  it  makes  its  appearance  and  introduces  its  intended  effect 
at  the  right  time,  and  lasts  only  as  long  as  it  is  required  to  last. 
I  will  now  give  a  few  formulae  for  these  larger  coloured  lights. 
These,  if  made  up  with  ordinary  care  and  their  ingredients 
thoroughly  mixed  will  produce  magnificent  colours,  both  as 
regards  depth  of  tint  and  brilliancy  of  reflective  power.  The 
compositions  given  above  for  lances  are  for  the  most  part  of 
too  rapid  combustion  to  answer  well  in  these  larger  and  more 
open  cases,  but  the  following  will  be  found  to  succeed, 
admirably  if  the  chemicals  used  be  only  pure  and  dry,  and 
properly  incorporated : — 


WHITE  LIGHTS  FOB 

DECOBATION, 

No.  19. 

Nitre  .... 

,  .  4  parts. 

Sulphur 

,  ,  1  part. 

Sulphide  of  antimony  . 

»  •  1  ,, 

No.  20. 

Nitre  .... 

,  .  4  parts. 

Sulphur 

,  ,  1  part. 

Meal-powder  .  . 

•  »  1  » 
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These  will  give  the  ordinary  bluish-white  light,  and  com¬ 
positions  made  from  them  will  remain  good  for  any  length  of 
time. 

The  yellow  lights  may  be  made  from  the  formulae  given 
under  the  head  of  Lances, 

The  following  will  produce  the  greer^ ; — 

No.  21. 

Nitrate  of  baryta  . 

Chlorate  of  potash 
Sulphur 

Calomel  .  • 

Charcoal  (fine) 

Shellac 


80  parts. 
32  „ 
24  „ 

16  „ 

3  „ 

2  „ 


The  drawback  to  all  green  colours  burnt  in  cases  is  that  the 
combustion  of  the  case  itself  impairs  to  some  extent  the  purity 
of  the  tint  of  the  fiame.  Cases,  therefore,  which  are  to  con¬ 
tain  green  fire  must  not  be  made  unnecessarily  thick.  Com¬ 
position  No.  21  gives  by  far  the  best  colour  that  I  have  yet 
seen  for  this  purpose,  and  when  contrasted  with  a  good  red  is 
all  that  one  need  desire. 

The  two  next  compositions  will  furnish  exceedingly  beauti¬ 
ful  red  colours.  It  is  best  to  make  them  up  only  a  short  time 
before  using  them,  as  their  effect  is  much  more  brilliant  when 
quite  freshly  mixed ;  and,  besides,  the  nitrate  of  strontia  be¬ 
comes  damp  after  a  time,  particularly  in  the  autumn  and 
winter  months,  in  which  case  it-  will  produce  only  the 
effect  of  disappointing  you.  The  compositions  are  both 
perfectly  safe,  since  they  contain  no  sulphur,  and  are  on 
that  account  entirely  free  from  all  liability  to  spontaneous 
combustion 
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Red  Lights. 
No.  22. 


Or, 


Chlorate  of  potash 

• 

.  .  32  parts. 

Nitrate  of  strontia 

• 

.  '  .  48  „ 

Calomel 

• 

.  .  20  „ 

Shellac 

• 

.  .  12  ,, 

Chertier’s  copper  . 

• 

•  •  4  „ 

Charcoal  (fine) 

• 

,  •  1  part.. 

No.  23. 


Chlorate  of  potash 
Nitrate  of  strontia 
Calomel 

Dextrine  .  . 

Shellac 

Chertier’s  copper  . 


84  parts. 


80 

51 

22 

18 

4 


if 

U 

t$ 


Of  these  two  formulae,  No.  22  is  the  one  that  I  generally 
employ.  It  produces  a  very  brilliant  colour,  which  is  altnost 
scarlet,  and  forms,  in  my  opinion,  the  best  contrast  both  to  the 
green  and  purple  lights.  No.  23  gives  a  deep  rich  crimson, 
which  may  also  be  found  very  effective  occasionally.  Dextrine, 
which  enters  into  its  composition,  is  always  to  be  had  in  very 
fine  powder,  and  therefore  it  will  give  you  no  trouble  to  bring 
it  into  the  proper  condition  for  use.  It  is  very  cheap,  being 
sold  generally  at  from  Is.  to  Is.  6d.  per  pound.  You  will  re¬ 
quire  only  a  very  small  quantity  of  it. 

We  now  come  to  the  last  of  our  colours  for  making  these 
decorating  lights,  and  that  is  the  purple. 
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Purple. 


No.  24. 


Chlorate  of  potash. 

,  28  parts. 

Chertier’s  copper  .  .  ♦ 

.  28  „ 

Calomel  .... 

.  13  „ 

Shellac  .... 

.  8  „ 

Stearine  ...» 

,  1  part. 

No.  25 

Chlorate  of  potash  .  . 

,  40  parts. 

Calomel  .... 

.  28  „ 

Chertier’s  copper  . 

.  28  „ 

Dextrine  ...» 

.  10  „ 

Stearine  .... 

.  3  ,, 

No.  26. 

' 

Chlorate  of  potash  .  . 

.  26  „ 

Chertier’s  copper  .  .  . 

.  24  „ 

Calomel  .... 

.  14  „ 

Shellac  .... 

.  7  „ 

All  of  these  three  formulae  produce  good  coloiirs.  I  think 
that  I  am  rather  inclined  to  give  the  preference  to  No.  25,  on 
account  of  the  very  effective  contrast  that  it  makes  when  em¬ 
ployed  to  burn  with  the  red  at  No.  22.  These  three  colours 
are  perfectly  safe,  for  the  same  reason  that  I  stated  above  when 
speaking  of  the  red  lights. 

I  trust  that  the  formulae  which  I  have  now  given  will  be 
found  to  supply  all  that  you  will’ require  in  this  department  of 
pyrotechny.  The  compositions  have  all  been  used  by  me,  and 
I  can  therefore  speak  from  actual  experience  of  their  respective 
merits,  and  so  you  will  be  pleased  to  remember  that  if  they  de 
not  succeed  in  your  hands  the  fault  will  lie  either  in  the  con- 
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dition,  perhaps  the  impurity,  of  your  chemicals,  or  in  your 
own  manipulation.  lean  answer  for  the  receipts;  all  that 
is  necessary  on  your  part  is  a  scrupulous  attention  to  my 
directions. 

And  here  let  me  put  in  a  word  of  caution.  Where  you  see 
Red  Lights,  Green  Lights,  Purple  Lights  ”  written  over  the 
formulae  above,  you  are  to  remember  distinctly  that  I  use  the 
word  “  LIGHTS  ”  to  distinguish  this  branch  of  pyrotechny, 
and  these  compositions,  from  those  which  I  mean  to  treat  of 
under  the  title  of  coloured  “FIRES.”  By  coloured  lights  I 
mean  smaU  cases,  of  the  1  or  2-oz.  size,  filled  with  either  of 
the  above  compositions  from  No.  19  to  No.  26  inclusive. 
These  compositions  are  not  adapted  for  the  purpose  of  producing 
coloured  FIRES,  such  as  are  employed  to  light  up  gardens, 
avenues,  buildings,  ^-c.  They  are  to  be  confined  to  their  own 

use,  which  is  the  decoration  of 
wheels,  or  of  any  large  and  com¬ 
plicated  exhibition  firewo7-ks.  For 
this  pui’pose  they  will  answer  well, 
and  for  the  other  they  will  not 
answ&r  at  all.  And  having  now 
explained  the  distinction  between 
coloured  LIGHTS  and  FIRES,  I 
must  ask  my  readers  not  to  lay 
the  blame  upon  me  if,  when 
employing  my  compositions  for 
purposes  for  which  they  were 
never  intended,  they  find  they  do 
not  succeed. 

But  we  have  still  to  speak  of  the 
way  in  which  these  coloured  lights 
are  to  be  fastened  to  the  pieces 
which  they  are  designed  to  decorate.  The  most  common 
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way  of  doing  this  is  to  drive  a  nail  into  the  wooden  frame¬ 
work  of  the  piece  at  the  place  where  you  wish  to  place  the 
coloured  light,  and  to  tie  the  case  which  contains  it  to  this 
nail.  Two  nails,  like  “two  heads,”  are  better  than  one,  and 
the  case  may  be  secured  as  shown  in  the  annexed  sketch 
(fig.  74).  A  represents  the  coloured  light  case  ;  B  the  string 
which  is  passed  round  its  lower  clayed  end,  by  means  of  which 
it  is  secured  to  the  two  nails,  0  C,  which  are  driven  into  the 
wooden  framework.  This  mode  of  fastening  is  very  simple 
and  effective  for  attaching  the  coloured-fire  cases  to  the  frame¬ 
work  of  a  ivxed 
piece.  But  in 
the  case  of  a 
wheel,  or  any 
piece  which  has 
motion,  it  is,  in 
my  opinion,  very 
desirable  to  give 
them  a  position 
like  that  of  the 
wheel  cases — i.e., 
to  let  them  revolve  with  their  mouths  in  the  opposite  direction 
to  that  of  the  motion  of  the  wheel.  This  is  easily  done,  either 
by  fastening  them  between  the  spokes  of  a  large  wheel,  or,  in 
the  case  of  a  small  one,  by  driving  in  a  longer  nail  than  is 
necessary,  and  bending  down  the  head  of  it  in  the  desired 
direction,  and  fastening  the  coloured-light  case  to  this  bent 
part  (fig.  75). 

By  this  means  you  will  have  no  difl5culty  in  attaching  these 
little  decorations  in  any  place,  to  any  part  of  the  framework 
of  your  piece,  or  in  any  direction.  The  object  of  turning  the 
mouth  away  from  the  direction  in  which  the  piece  moves  is 
that  the  resistance  offered  by  the  air  during  its  revolution 
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may  not  interfere  with  the  easy  combustion  of  the  coloured 
light. 

But  we  have  yet  to  say  a  few  words  about  the  filling  these 
1  or  2-oz.  cases,  and  their  priming. 

The  compositions  used  for  this  purpose  do  not  require,  it 
must  be  remembered,  to  be  rammed  into  the  cases ;  they  only 
need  be  pressed  in  so  firmly  that  their  motion  during  combus¬ 
tion  shall  not  shake  them  out.  Of  course  they  should  be 
unifcn'mly  pressed  in,  and  this  is  simply  done  by  pressing  in 
only  a  small  quantity  at  a  time. 

With  regard  to  their  priming,  this  may  be  done  in  either 
of  the  following  ways — by  smearing  into  their  mouths  some 
wetted  meal-powder,  or,  what  is  better,  by  pressing  into 
their  mouths  a  piece  of  quick-match,  and  then  pressing 
a  little  of  the  coloured  composition  over  that,  and  allowing  the 
end  of  the  match  to  project  about  half-an-inch.  But  in  what¬ 
ever  way  they  are  primed  they  must  have  two  rounds  of 
some  thin  paper  pasted  round  their  mouths,  and  projecting  an 
inch  or  so  bej'ond  them,  into  which  the  leaders  can  be  tied 
which  are  to  connect  them  with  the  other  cases  of  the  piece. 

In  ,the  case  of  small  wheels,  in  which  only  one  of  these 
coloured-light  cases  is  to  be  employed,  it  will  be  advisable  to 
fill  it  with  compositions  of  different  colours.  Press  in 
first  enough  red-light  composition  to  fill  one-third  of  the 
case ;  then  enough  purple  to  occupy  another  third,  and 
fill. the  remainder  of  the  case  with  green  composition.  By 
this  means  you  will  be  able  to  vary  your  effects  to  any  extent. 

I  now  wish  to  give  you  directions  for  making  a  very 
beautiful  and  effective  firework,  in  which  these  coloured 
lights  play  a  prominent  part.  I  must  refer  you  to  the  page 
of  illustrations  which  accompanies  this  paper,  in  order  that 
you  may  have  no  difficulty  in  understanding  the  directions 
which  I  am  now  about  to  offer. 
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In  its  general  working  the  piece  is  very  similar  to  that 
which  I  have  described  under  the  name  of  “  Brilliant  Wheel  ” 
at  paragraph  43.  But  it  is  at  the  same  time  a  great  im¬ 
provement  upon  the  one  there  spoken  of.  Cut  a  piece  of 
deal  or  beech  board  into  the  shape  drawn  at  A  A.  (fig.  76). 
This  should  be  at  least  half-an-inch  in  thickness,  and  not  less 
than  three  feet  in  length.  When  you  have  shaped  it  as  you 
intend  to  leave  it,  find  its  centre,  the  point  at  which  it 
balances.  Through  this  point  bore  a  hole  of  such  a  size  as 
will  easily  admit  the  iron  spindle  which  screws  into  your  fire¬ 
work  post  (fig.  70).  At  each  end  of  this  wooden  frame  place 
three  wheel-cases,  taking  care  that  the  position  of  the  mouths 
of  these  cases  is  so  arranged  that  their  driving  power  shall  all  be 
in  one  direction.  A  quick-match  leader  is  to  be  carried  from 
the  tail  of  the  extreme  case  at  each  end  to  the  mouth  of  the  next, 
and  then  from  the  tail  of  these  to  the  mouths  of  the  third  at 
each  end. 

Two  more  pieces  of  wood  (represented  at  B  B.  fig,  76)  will 
now  be  required,  each  about  twelve  inches  long,  five-eighths  of 
an  inch  wide,  and  three  eighths  of  an  inch  thick.  They  must 
have  a  hole  bored  through  them,  into  which  a  spindle  or 
smooth  round  nail  can  pass  easily.  But  this  hole  must  not  he 
in  their  centre  ;  it  should  be  bored  about  four  inches  from  one 
end,  which  will  leave  eight  inches  on  the  other  side  of  the 
hole.  Through  these  holes  drive  a  smooth  round  nail  into 
the  long  framework  of  the  piece,  exactly  half-way  between  its 
centre  and  the  innermost  wheel-cases.  The  object  of  hang¬ 
ing  these  two  pieces  not  by  their  centre  of  balance  is  that  one 
end  being  longer,  and  therefore  heavier,  than  the  other,  may 
cause  the  pieces  to  fall  round  by  their  own  weight,  as  the 
firework  makes  its  revolutions.  To  these  two  pieces  coloured 
lights  are  attached  at  each  end  in  such  a  position  that  they 
shall  project  horizontally  at  right  angles  with  the  pieces  B  B. 
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This  will  be  seen  clearly  by  reference  to  the  drawing  at  C  G. 
(fig.  77),  which  is  intended  to  give  you  a  side-view  of  the  same 
piece.  It  must  not  be  forgotten  that  the  satisfactory  per¬ 
formance  of  this  firework  depends  mainly  upon  the  exactness 
and  true  adjustment  of  the  woodwork.  Unless  the  revolving 
pieces  are  neatly  hung,  and  the  balance  of  the  main  frame¬ 
work  is  true,  you  must  not  expect  success. 

The  coloured  lights  may  be  arranged  as  follows  : — A  green 
and  a  red  light  on  one  of  the  revolving  pieces,  and  a  purple 
and  red  on  the  other.  These  coloured  lights  are  all  to  be 
connected  together  and  with  the  mouths  of  the  two  extreme 
wheel-cases  by  quick-match.  It  will  be  obvious,  then,  that 
the  coloured  lights  must  be  so  prepared  as  to  last  during  the 
combustion  of  the  three  driving  cases. 

The  drawing  at  (fig.  78)  represents  a  rather  better  position 
for  the  wheel- cases  than  that  given  at  (fig.  76). 

The  diagram  (fig.  79)  represents  a  wheel  frame,  to  which 
are  attached  at///  coloured  lights.  The  position  there 
indicated  is  a  very  good  one  for  coloured  lights  when  required 
for  wheels  of  any  such  make  as  that  in  the  drawing.  You 
must  not  forget  that  they  are  all  to  be  placed  at  different  dis¬ 
tances  from  the  centre  of  the  wheel.  They  may,  of  course,  be 
made  to  play  their  part  at  any  period  of  the  wheel’s  revolution. 
The  coloured  lights,  for  whose  manufacture  I  have  given 
directions  above,  are  very  valuable  auxiliaries  in  nearly  all 
exhibition  pieces,  and  that  we  shall  have  occasion  to  call  them 
in  frequently  to  our  aid  as  our  practical  pyrotechny  becomes 
more  advanced,  and  our  enthusiasm  in  the  art  leads  us  to 
search  for  new  combinations  and  effects. 

TOURBILLONS-PLAIN  AND  BRILLIANT. 

51.  The  tourbillon  is  a  species  of  firework  very  ingeniously 
contrived  to  represent  a  spiral  column  of  fire.  Its  performance 
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is  of  short  duration,  but  while  it  lasts  it  produces  a  very  strik¬ 
ing  effect,  and  is,  moreover,  entirely  different  from  any  other 
pyrotechnic  piece. 

The  preparation  of  tourbiUons  requires  a  considerable 
degree  of  nicety  and  precision,  for  unless  the  several  pro¬ 
portions  of  the  piece  be  accurately  preserved,  the  true  and 
intended  effect  will  certainly  be  lost,  and  the  operator  not 
merely  lose  a  feature,  but  a  very  beautiful  feature,  in  his 
exhibition. 

Since,  then,  it  is  utterly  impossible  to  prepare  successful 
tourbillons  by  careless  manipulation,  and  to  hurry  over  any 
part  of  their  manufacture  without  some  deterioration  to  their 
performance,  I  must  beg  that  my  readers  will  carefully  follow 
my  directions  in  every  particular.  They  will  then  be  able  to 
make  these  tourbillons  as  successfully  as  I  do.  But  if  they 
prefer  to  work  out  some  principle  of  their  own,  they  must  not 
hold  me  responsible  for  its  results. 

For  the  benefit  of  those  of  my  readers  who  may  know  little 
or  nothing  of  what  a  tourbillon  is,  I  will  first  endeavour  to 
explain  the  principle  upon  which  it  is  constructed,  and  then 
give  in  detail  the  various  operations  necessary  for  its  comple¬ 
tion. 

A  tourbillon  consists  of  a  stout  case  filled  with  a  strong 
sparkling  composition,  and  closed  very  tightly  at  both  ends. 
In  this  case  are  bored  four  holes,  at  which  the  fire  is  to  find 
vent.  Two  of  these  holes  are  made  underneath  the  case ; 
from  these  the  fire  issues  in  a  downward  direction,  and  gives 
the  piece  the  power  of  ascending  perpendicularly.  The  other 
two  holes  are  made  in  opposite  sides  of  the  case  near  each  end ; 
the  fire  issuing  from  these  causes  the  case  to  revolve  in  a  hori¬ 
zontal  direction  while  it  is  ascending. 

Now,  it  will  be  obvious  that  to  gain  an  exact  counterbal¬ 
ancing  of  these  two  forces  considerable  care  and  precision  will 
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be  necessary.  In  order  to  make  my  directions  as  clear  as 
possible,  I  intend  to  speak  only  of  one  size  of  tourbillon.  You 
may  make  them  of  any  size,  from  tbe  1-oz.  up  to  tbe  -^Ib. 
o  size,  if  you  please  ;  but  you  will  find  it  by  far  tbe  most  econo¬ 
mical  and  certain  plan  to  keep  to  one  effective  size,  and  tbus 
avoid  all  confusion  and  expense  arising  from  tbe  multiplication 
of  tools  and  measurements. 

We  must  first  of  all  know  bow  to  make  tbe  cases.  These 
are  to  be  of  the  quarter-pound  size.  You  will  derive  little 
advantage  from  adopting  a  larger  size  tban  tbis,  and  you  will 
find  smaller  sizes  unworthy  of  such  an  exhibition  as  I  trust 
you  will  be  able  to  make  by  following  my  directions  in  these 
papers. 

From  each  sheet  of  your  70-lb.  brown  paper  you  will  only 
be  able  to  cut  two  strips  of  sufBcient  width  and  length  to 
make  the  ^-Ib.  tourbillon  cases.  These  two  strips  are  repre¬ 
sented  at  A  and  B  in  the  annexed  diagram  (fig.  80).  These 

strips  must  he  eight  inches 
wide.  Your  sheets  of  paper 
measure  about  twenty-two 
inches  on  their  short  side ; 
so  that  if  A  and  B  are 
eight  inches  wide,  the  re¬ 
maining  strip  C  will  be 
only  six  inches  wide,  and 
useless,  therefore,  for  tour¬ 
billon  cases  of  our  present 
size.  But  these  spare  strips  are  sure  to  prove  useful  for  some 
purposes,  and  so  no  waste  will  be  incurred. 

The  imperial  board  for  these  cases  must  be  cut  as  in  the 
adjoining  iUustration.  Each  sheet  of  board  wiU  provide  four 
strips  of  a  size  proper  for  our  purpose,  each  of  which  will  be 
e^ht  inches  wide  and  fourteen  inches  long.  Those  marked 
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In  Twtalt". "-d  (fig. 


marked  G  in  fig.  80,  and 
will  make  you  a  good  ^-Ib. 
case  for  Chinese  fire. 

I  will  now  suppose  you 
to  have  divided  your  paper 
according  to  the  above 
directions.  In  the  next 
place  you  must  paste  both 
paper  and  board  all  over 
thoroughly.  Brush  some 
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,  Fig.  81. 

C  rocket 

Tn  ioU  n  ™  “  “).  -d 

end  if  L  r“‘  ‘I-®  i“^rmost 

the  et*  ““'a  precaution  be  not  taken,  some  of 

-will  7'’  “  "7'  I’a’rM  it 

•  -11  /77,  “  'i“'''-“ateh,  as  it  were,  inside  your  case  and 

will  mfalhbly  cause  the  tourbiUon  over  which  you  have  oiher^ 
wise  taken  so  much  pains  to  vanish  in  a  neat  sha^,  rerorl 
and  you  wi  discover  to  your  annoyance  that  in  the  plj 

l™o7  at 

WeU.  your  cases  are  now  made,  and  are  eight  inches  in 
length,  and  three-quarters  of  an  inch  in  their  bore.  Their 
external  diameter  wiU  be  found  to  be  about  one  inch  and  17 

We  must  next  speak  of  the  compositiin  proper  for  filling 
tourbUlons.  For  this  purpose  I  employ  the  following  for! 
mulse,  which  I  think  wil  be  found  to  answer  well 
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No.  1. 

FOE  PLAIN  TOUEBILLONS. 

Nitre 

Meal-powder  ,  •  .  • 

Sulphur  .  .  •  •  • 

Charcoal  .  .  .  •  • 


8  parts. 
16  „ 

4  „ 

4 


9f 


The  charcoal  that  I  use  in  making  up  this  formula  is  the 
same  that  I  recommended  for  rocket  purposes — that  is,  it 
should  he  partly  fine  and  partly  coarse.  K  the  above  com¬ 
position  be  found  too  strong,  more  charcoal  may  be  added 
until  the  desired  strength  be  gained. 


No.  2. 


FOE  BEILLTANT  TOUEBILLONS. 

Meal-powder  .  .  •  ^16  parts. 


Nitre  . 
Sulphur 
Charcoal  (fine) 
Steel  filmgs  . 


.  8 
3  to  4 

.  3 

.  6 


The  effect  produced  by  this  composition  is  very  good  indeed, 
and  in  my  hands  leaves  nothing  to  be  desired.  It  is  advisable 
not  to  fill  the  cases  with  composition  No.  2  longer  than 
necessary  before  use,  as  the  steel  is  sure  to  become  corroded 
to  some  extent,  and  then  much  of  the  brilliancy  of  the  sparks 


is  lost. 

Some  pyrotechnists  use  iron  borings  instead  of  steel  filings 
for  tourbillons.  I  cannot  say  that  I  have  ever  succeeded  well 
with  them.  Iron  particles  will  not  work  well  in  rapidly- 
revolving  pieces,  as  far  as  my  experience  goes.  They  seem  to 
me  to  become  chilled  too  soon  by  their  motion  through  the 
air,  and  produce  hardly  any  scintillation.  I,  therefore, 
always  use  steel  filings  for  all  fireworks  which  are  intended  to 
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revolve,  and  employ  iron  only  in  those  that  are  stationary, 
ow,  having  prepared  your  composition,  you  will  be  ready  to 
,  ram  it  mto  your  cases.  For  this  purpose  you  will  require  a 
simple  piece  of  apparatus,  which  Mr.  Newman  will  make  for 
yon  at  a  smaU  cost.  You  wiU  find  a  drawing  of  it  on  my 
page  of  filustrations  (fig.  83).  It  consists  of  a  block  of  wood 
provided  ^th  a  “  settle,-  on  which  one  end  of  the  tourbiUon 
c^e  IS  placed,  and  over  which  the  composition  is  rammed. 
Then  there  is  a  wooden  mould  capable  of  inclosing  the  case 
and  supporting  It  tightly  and  firmly  whUe  the  operation  of 
ramming  IS  being  performed.  This  mould  consists  of  a 
hollow  cylinder  of  wood  pierced  throughout,  and  of  such  a 
sine  m  its  bore  as  will  just  admit  the  tourbiUon  case.  The 
moifid  IS  divided  longitudinaUy  in  halves,  and  these  halves 
are  kept  together  by  means  of  iron  rings,  which  encircle  the 

drtwtag.  ttv 

ove^rt of  ‘tore 

Z  1  if?  *0  ““>0-  Then  fit  on 

the  two  halves  of  the  cylindrical  mould,  and  drive  down  the 

reon  rings  until  they  are  tight.  The  enterior  of  the  cylinde^ 

IS  made  to  taper,  in  order  that  the  rings  may  alwLs  fit 

Jhnder  to  the  block  and  settle.  You  will  now  require  a 
straight  wooden  drift,  eight  inches  long  (independently  of  its 
handle),  and  nearly  three-quarters  of  an  inch  in  diameter— 
one,  m  fact,  that  will  pass  easi/y  into  your  tourbiUon  case 
The  tools  you  have  already-viz.,  a  scoop  for  the  composition' 
a  m^et,  and  the  short  Sofia  drift  which  you  used  for  driving 

Zw  J-  r“i  “-“potion  in  your  quarter-pound 

rockets  Fust  put  mto  your  tourbiUon  case  as  much  cL  as 
wiU  when  rammed  very  hard,  occupy  three^eighth  of  an  inch 
i»  the  length  of  the  eaee.  ■  The  settle  projects  into  (he  case 
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about  one-eigbtb  of  an  inch,  and  thus  half-an-incb  at  eacb  end 
of  the  case  is  left  for  tbe  purpose  of  insuring  a  very  firm 
ending,  wbicb  cannot  be  blown  out  by  tbe  combustion  of  tbe 
composition. 

When  tbe  clay  bas  been  rammed  in  as  tigbtly  as  possible, 
drive  in  tbe  composition,  a  ladleful  at  a  time,  as  uniformly  as 
you  can,  until  you  bave  only  balf-an-incb  at  tbe  upper  end  of 
tbe  case  unoccupied  by  it.  Into  tbis  vacant  space  drive  tbe 
same  quantity  of  clay  that  you  put  into  tbe  lower  end,  and  be 
sure  that  it  is  rammed  in  very  firmly  indeed. 

Tbe  ramming  of  your  tourbillon  is  now  completed,  but  tbe 
most  important  part  of  its  manufacture  bas  yet  to  come. 
Open  your  penknife,  and  lay  its  blade  on  tbe  table,  back 
downwards  and  edge  upwards.  Place  your  filled  tourbiUon 
case  across  tbe  edge  of  tbe  knife,  and  find  the  exact  central  point 
at  which  it  balances  on  it,  and  mark  that  point  hy  making  a  hole 
there  loith  a  small  bradawl.  Now,  having  found  tbe  centre  of 
its  balance,  you  bave  next  to  mark  tbe  places  at  wbicb  tbe 
boles  are  to  be  made,  and  by  far  tbe  best  way  to  save  yourself 
trouble  in  tbis  respect,  and  to  insure  tbe  proper  marking  out 
of  all  your  tourbillons,  is  to  follow  my  plan,  wbicb  I  am  now 
about  to  describe.  At  fig.  86  I  bave  drawn  out  for  you  a 
shape  wbicb  you  must  get  copied  exactly  in  tin  or  zinc  sheet. 
Tbis  piece  of  sheet  metal,  when  bent  into  the  form  of  a  trough 
of  such  a  size  as  to  fit  tightly  round  your  tourbillon  case,  will 
give  you  tbe  true  position  of  the  boles.  In  using  it  you  will 
bave  to  put  tbe  filled  tourbillon  case  into  it,  and  make  pencil 
marks  through  tbe  boles  that  correspond  to  those  drawn  in 
my  sketch,  and  you  will  then  bave  got  over  tbe  entire  diflS- 
culty.  In  tbe  middle  of  tbe  scale  wbicb  I  bave  drawn  is  one 
small  bole  marked  H.  This  hole  is  to  come  exactly  over  the 
mark  which  you  made  with  your  bradawl  at  the  balancing  point, 
and  if  tbis  be  done  all  tbe  rest  must  come  right. 
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Having  tHus  marked  tke  position  of  the  holes,  the  next 
thing  is  to  bore  them.  They  should  be  as  nearly  as  possible 
three-sixteenths  of  an  inch  in  size.  I  use  a  large  bradawl  for 
boring  the  holes,  and  it  is  better  to  drive  it  into  the  case  with 
a  mallet  than  to  work  it  in  with  the  hand.  It  must  not  be 
driven  in  farther  than  necessary,  the  object  being  merely  to 
make  a  clear  hole  through  the  case,  and  not  to  disturb  the 
composition.  li  you  drive  in  the  bradawl  with  your  mallet 
you  will  re(juire  a  small  block  of  wood  with  a  groove  cut  in  it, 
in  which  you  can  lay  the  case  while  making  the  holes.  I 
have  given  you  a  sketch  of  such  a  block  at  fig.  82.  If  it  is 
two  inches  square  or  rather  more  it  will  be  quite  large  enough. 
You  will  find  the  block  very  useful  afterwards  in  attaching 
the  stick  to  the  tourbillon. 

The  plan  that  I  have  given  for  the  tin  or  zinc  tourbillon 
scale,  as  I  shall  call  it,  is  drawn  out  quarter  size,  and  the 
dimensions,  marked,  so  that  no  tinman  can  have  any  difficulty 
in  copying  it  accurately.  Your  tourbillon  case  is  8  inches  in 
length.  Half-an-inch  at  each  end  is  taken  up  by  the  clay 
endings,  so  that  you  have  seven  inches  of  composition  in  the 
case.  The  two  extreme  holes,  which  are  on  opposite  sides  of 
the  case,  are  made  at  the  ends  of  the  composition.  The  fire 
issuing  from  these  gives  the  tourbillon  a  horizontal  revolution 
round  its  centre  of  balance.  The  two  inner  holes,  which  are 
on  the  under  side  of  the  case,  should  be  the  same  distance 
from  one  another  that  they  are  from  the  extreme  holes.  The 
fire  issuing  from  these  gives  the  tourbillon  its  ascending 
power. 

But  we  have  now  to  connect  all  these  holes  with  quick- 
match,  in  order  that  the  composition  may  take  fire  at  all  the 
four  points  simultaneously.  To  do  this,  begin  at  one  of  the 
under  holes  (those  marked  F  in  the  scale),'  and  press  into  it 
the  end  of  a  piece  of  uncased  quick-match,  taking  care  that 
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the  match  reaches  the  composition.  Then  carry  the  match 
on  to  the  nearest  side  hole,  and  press  it  into  it.  Then  carry 
on  the  quick-match  over  the  upper  side  of  the  tourhillon  to  the 
side  hole  at  the  other  end  of  the  case,  and  press  it  in  there  ; 
and,  lastly,  carry  it  on  to  the  remaining  under  hole,  and  press 

it  into  it.  ^ 

Having  completed  this  operation,  cut  some  strips  of  thin 

paper,  about  an  inch  wide,  paste  them  well  all  over,  and 
cover  the  quick-match  with  them,  holes  and  all.  A  very 
little  practice  will  enable  you  to  adapt  this  pasted  paper  very 

neatly. 

The  tourhillon,  if  now  ignited,  will  be  sure  to  go  some¬ 
where,  but  probably  not  in  the  direction  which  we  should  like 
it  to  take.  In  order  to  regulate  its  flight  we  must  do  as  we 
did  with  the  rockets,  adjust  a  stick  to  it,  which  shall  have 
the  effect  of  keeping  its  under  side  downwards,  and  so  of  com¬ 
pelling  it  to  move  upwards  perpendicularly,  if  at  all. 

This  stick  is  usually  made  of  a  curved  shape  in  the  manne 
represented  at  I/,  in  flg.  86.  Those  that  I  use  I  get  from 
Mr  Darby ;  they  are  eight  inches  long,  about  an  eighth  of  an 
inch  thick,  and  are  made  of  beech.  There  is  a  small  hole  in 
their  centre  through  which  a  /af-headed  nail  is  driven  into 
the  tourhillon  at  its  balance  point,  which  you  marked  with 
your  bradawl.  The  stick  must,  of  course,  lie  at  right  angles 
with  the  case  in  the  manner  represented  at  flg.  84.  It  is  a 
very  good  plan  to  put  a  drop  or  two  of  glue  at  the  point  where 
the  stick  touches  the  case,  as  it  will  then  be  prevented  from 
shifting  its  position. 

In  driving  the  nail  through  the  stick  into  the  tombfllon, 
make  use  of  the  block  represented  at  flg.  82,  having  pre¬ 
viously  cut  at  the  bottom  of  its  rounded  groove  another  snmll 
groove  diagonally,  so  that  when  the  tourhillon  is  lying  upside 
down  in  the  large  groove,  for  the  purpose  of  having  the  nail 
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driven  into  it,  the  quick-match  that  extends  across  it  may  lie 
in  the  smaller  groove,  and  may  not  be  injured  by  being 
crushed,  as  would  otherwise  be  the  case. 

The  nails  used  should  be  about  three-quarters  of  an  inch 
long,  and  should  have  a  smooth,  flat  head. 

To  Are  the  tourbillon,  place  it  stick  downwards  on  a  level 
board,  and  see  that  it  spins  easily  and  freely  on  the  head  of 
the  nail.  Then  with  a  portfire  bum  through  the  quick-match 
in  the  middle  on  the  upper  side.  The  tourbillon  will  make  a 
few  revolutions  on  the  board  before  it  begins  to  rise. 

I  have  known  several  tourbUlons  fail,  when  I  had  reason  to 
believe  that  there  was  nothing  faulty  in  their  make.  They 
all  behaved  in  the  same  unaccountable  manner,  jumping  off 
the  board  and  falling  bottom  upwards  upon  the  ground.  Of 
course,  after  this  freak  they  could  not  right  themselves.  They 
appeared  to  sink  into  a  kind  of  blustering,  sulky  fit,  and 
when  exhausted  went  out.  Some  time  elapsed  before  I  could 
assign  any  satisfactory  cause  for  this  remarkable  behaviour, 
but  at  last  I  began  to  suspect  the  board  on  which  the  tour- 
billons  were  placed  to  fire  them.  It  occurred  to  me  that 
there  was  not  room  enough  for  the  rush  of  fire  from  the 
under  holes  between  the  tourbillon  and  the  board,  that  as 
soon  as  the  fire  had  been  conveyed  to  these  under  holes  the 
force  generated  then  and  there  was  sufficient  to  throw  the 
tourbillon  over  on  its  back,  and  thus  effectually  to  prevent 
any  further  performance.  Now  this  was  by  no  means  satis¬ 
factory,  for  if  there  is  any  single  firework  which  requires  care, 
exactness,  and  attention  in  its  preparation,  it  is  the  tourbillon. 
I  have  often  felt  that  I  would  much  rather  have  a  rocket 
than  a  tourbillon,  for  in  the  first  place  the  latter  takes  much 
longer  to  make,  and  one  feels  that  one  should  have  some 
remuneration  for  one’s  trouble ;  and  in  the  next  place  a  good 
tourbiUon,  though  it  is  a  species  of  firework  not  by  any  means 
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so  necessary  to  an  exhibition  as  the  rocket,  is  still  one  capable 
of  producing  a  very  unique  and  grand  effect.  I  began  to 
suspect  that  the  board  was  the  cause  of  my  failure,  and  after 
a  little  consideration  I  came  to  the  conclusions  here  enu¬ 
merated  : — 

1st,  That  a  board  of  proper  size,  shape,  and  level  was  a 
thing  not  always  to  be  found  when  one  wanted  it,  particularly 
if  away  from  home. 

2nd.  That  it  was  a  very  lumbering  piece  of  luggage  to 
carry  with  one  when  about  to  take  an  exhibition  to  a  distance. 

3rd.  That,  if  warped  by  damp,  or  put  out  of  its  level  in 
any  way,  it  would  be  rather  worse  than  useless. 

4th.  That  something  better  might  be  contrived. 

Whether  I  was  right  in  blaming  the  poor  board  I  do  not 
know  ;  but  one  thing  is  certain — that  I  have  never,  since  the 
adoption  of  my  new  plan,  had  any  failures  at  all  with  tour- 
billons. 

I  wanted  something  from  which  to  fire  the  tourbillon 
which  would  leave  it  no  excuse  for  turning  on  its  back,  which 
would  be  small  and  portable,  and  always  ready  for  use. 

I  first  made  a  brass  cross  of  the  shape  and  size  indicated  in 
fig.  87.  In  the  ends  of  the  arms  I  drilled  holes,  into  which  I 
soldered  pieces  of  stout  brass  wire  about  two  inches  and  a-half 
long.  Thus  a  sort  of  cradle  was  formed  like  that  which  is  repre¬ 
sented  at  fig.  85  in  the  plate.  The  next  thing  to  be  done  was 
to  enable  the  cradle  to  revolve  very  easily.  To  do  this  I  soldered 
on  to  the  centre  of  the  under  side  of  the  cross  a  piece  of  brass 
rod  of  the  size  generally  used  for  stair-rods.  This  piece  was 
about  six  inches  in  length,  and  was  filed  at  its  lower  extremity 
to  a  point  on  which  it  might  revolve.  I  thus  had  made  a 
thing  like  that  in  fig.  88.  Now  all  that  I  had  to  do  was  to 
get  a  piece  of  glass  tubing,  into  which  my  piece  of  rod  at  a  a 
would  fit  easily,  and  in  which  it  would  turn  freely.  This  I  did, 
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and  procured  also  a  piece  of  iron  rod  lialf-an-incli  in  diameter 
and  about  eighteen  inches  long.  I  had  this  forged  into  a  kind 
of  spike  point  at  its  lower  end,  and  filed  at  its  other  end,  to  pass 
about  an  inch  into  the  brass  tube,  and  then  I  had  the  tube 
and  iron  spike  soldered  together.  This  iron  spike  I  press 
into  the  ground,  taking  care  that  it,  is  upright,  and  then  drop 
the  brass  rod  which  is  soldered  to  the  cradle  into  the  brass 
tube  at  the  top  of  the  spike.  The  cradle  will  be  found  to 
revolve  freely.  In  it  I  lay  the  tourbillon,  with  its  stick 
downwards.  When  it  is  fired  the  holes  at  its  sides  are  first 
ignited,  and  so  its  horizontal  revolutions  begin  before  any 
ascending  power  is  given  to  it.  The  cradle  of  course 
revolves  with  it,  and,  if  properly  made,  can  offer  no  obstruction 
of  any  kind  to  its  free  play.  But  as  soon  as  the  fire  is  com¬ 
municated  to  the  lower  holes,  the  force  there  developed  will 
lift  the  tourbillon  out  of  the  cradle,  and  will  send  it  on  its 
upward  flight. 

My  description  of  this  little  piece  of  apparatus  may, 
perhaps,  incline  my  readers  to  imagine  that  its  manufacture 
is  diflScult.  I  can  only  assure  them  that  it  is  not  so,  and 
that,  if  they  will  only  give  it  a  trial,  they  will  be  convinced 
of  the  advantages  which  it  possesses  over  the  old  plan  of  the 
board.  Probably  some  modification  of  its  principle  will  occur 
to  you  which  may  render  it  stiU  more  easy  to  be  made.  The 
means  at  your  own  command  are,  after  all,  the  best  referees  as 
to  which  is  the  shortest  and  readiest  method  of  carrying  out 
any  plan.  I  have  given  you  the  method  by  which  I  obviated 
the  diflSculty  that  met  me.  I  need  only  add  that  if  you  use 
the  board  I  hope  that  your  tourbillons  wiU  not  disappoint  you 
as  mine  did  me. 

Many  persons  make  six  holes  in  their  tourbillons — four  on 
the  under  side,  and  one  at  each  end  or  opposite  side.  For  mj 
own  part,  I  never  could  see  the  advantage  of  this  plan.  1 
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have  tried  it  and  succeeded  with  it,  but  the  effect  has  been 
always  to  convince  me  more  firmly  of  the  superiority  of  the 
four-hole  system.  I  know  one  or  two  very  successful  pyro¬ 
technists  whose  experiments  have  led  them  to  the  same  con¬ 
clusion. 

It  is  possible  to  ram  tourbUlons  without  a  cylindrical  mould, 
but  it  is  neither  advisable  nor  convenient.  The  cases  require 
some  very  substantial  support  while  they  are  being  filled,  for 
the  composition  cannot  easily  be  driven  too  hard.  The 
cylindrical  mould  cannot  be  an  expensive  apparatus  if  made 
as  I  have  suggested.  Mr.  Newman  has  such  facilities  for 
boring  blocks  of  wood  and  turning  them,  that  I  strongly  re¬ 
commend  you  to  get  him  to  make  you  one,  as  it  will  con¬ 
siderably  lighten  the  trouble  of  preparing  tourbillons,  besides 
giving  them,  when  prepared,  a  much  better  chance  of  success. 

I  beg  here  to  give  my  readers  the  size  of  701b.  paper  and 
imperial  board,  that  there  may  be  no  diflBculty  in  knowing 
what  to  purchase.  The  sheets  of  701b.  brown  paper  and 
imperial  board  are  of  precisely  the  same  size,  which  is 
22^  X  29  inches. 

I  must  conclude  the  subject  of  tourbillons  with  one  hint. 
The  person  who  fires  a  tourbillon  with  a  portfire  will  gener¬ 
ally  fail  to  get  a  good  view  of  its  performance.  The  plan 
that  I  commonly  adopt  is  to  cut  an  inch  of  quick-match  and 
twist  some  touch  paper  round  one  end  of  it,  and  lay  the  other 
end  next  to  the  match  on  the  tourbillon  at  the  point  r  in 
fig.  84,  pasting  a  piece  of  thin  paper  over  it  to  secure  it,  and 
leaving  its  other  end  free,  with  the  touch-paper  round  it. 

COLOUBED  FIRES. 

62.  Coloured  fires,  such  as  are  employed  for  illuminating 
gardens,  shrubberies,  avenues,  buildings,  &c.,  will  now  occupy 
our  attention. 
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F;jr.  90 — Former  for  Coloured  Fire  Casea 
Fig.  91— Iron  Fork  to  support  Coloured  Fires 
while  burning. 
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This  species  of  firework  is  of  very  simple  construction,  and 
requires  only  an  ordinary  amount  of  care  in  order  to  insure 
its  success.  And  it  is  very  fortunate  that  so  necessary  an 
item  in  the  programme  of  a  pyrotechnic  display  is  one  which 
can  be  relied  upon  for  producing  so  beautiful  and  surprising 
an  effect.  I  have  known  spectators  more  pleased  with  the 
coloured  fires  in  an  exhibition  than  with  any  other  of  its 
features ;  and  I  am  convinced,  that  by  a  well-contrived  in¬ 
troduction  and  arrangement  of  them,  results  may  be  produced 
at  least  as  effective  and  satisfactory  as  by  any  combination  of 
a  much  more  elaborate  character. 

But  before  entering  upon  the  description  of  their  manufac¬ 
ture,  it  will  be  necessary  for  me  to  remind  you  of  some  in¬ 
formation  that  I  have  already  given  in  the  portion  devoted  to 
coloured  stars,  in  order  that  you  may  be  induced  not  to 
prepare  your  colours  for  an  exhibition  until  you  know  what 
you  are  going  to  'prepare  /or— that  is,  what  sort  of  a 

place  they  are  required  to  light  up. 

What  I  have  before  said  under  the  head  of  Coloured  Stars 
with  regard  to  the  illuminating  or  reflectiVe  properties  of  this 
or  that  composition,  must  more  than  ever  be  borne  in  mind 
in  the  matter  of  coloured /res.  There  are  two  kinds  of  fires 
used  in  pyrotechny — one  burning  with  a  considerable  depth 
and  richness  of  tint,  but  possessing  a  very  moderate  illu¬ 
minating  power,  the  other  having  great  brilliancy  and 
reflective  power,  but  not  the  same  depth  of  colour.  Now 
with  this  plain  distinction  before  us,  there  will  be  no  difficulty 
in  selecting  such  composition  as  will  produce  the  desired 
effect.  You  have  simply  to  make  up  your  mind  beforehand 
whether  you  require  a  colour  of  considerable  intensity,  which 
you  may  gaze  al  while  it  burns,  or  one  whose  beauty  will  be 
seen  to  advantage,  not  in  itself,  but  in  its  reflection  upon  those 
objects  which  are  within  reach  of  its  illumination. 


141 


COLOURED  FIRES. 


The  formulas  which  I  shall  give  will  be  characterised  as 
“  reflective,”  or  “  intense  in  colour,”  and  if  they  are  only 
made  up  with  pure,  dry,  and  fine  ingredients,  will,  I  am  sure, 
give  as  good  results  as  need  be  desired. 

In  the  first  place  the  preparation  of  the  cases  is  to  be  con¬ 
sidered.  With  regard  to  these  it  must  be  remembered  that 
they  are  required  to  hum  with  the  composition,  and  must  not 
be  made  too  thick  or  hard  on  that  account.  The  thicker  they 
are,  the  more  will  their  consumption  interfere  with  the 
burning  of,  and  impair  the  colour  produced  by,  the  composi¬ 
tion.  A  sheet  of  601b.  or  701b.  brown  paper  cut  up  into 
nine  strips  in  the  manner  represented  at  fig.  89  will  furnish 
you  some  very  good  cases  for  the  purpose.  Each  of  these 

strips  will  be  a  little  over 
three  inches  in  width, 
which,  in  my  opinion,  is 
quite  sufficient.  The 
former  for  these  cSses  is 
made  of  woo'd,  and  should 
be  from  an  inch  and  a 
half  to  an  inch  and  three 
quarters  in  diameter,  and 
about  four  inches  long) 
irrespectively  of  its  handle.  The  drift  for  filling  the  cases  may 
be  of  the  same  length,  and  one-sixteenth  of  an  inch  smaller  in 
diameter,  so  as  to  admit  of  its  passing  easily  in  and  out  of  the 
case. 

The  difficulty  that  I  have  always  experienced  with  regard 
to  these  cases  has  been  this — they  must  be  made  of  a  certain 
thickness,  in  order  that  they  may  not  be  broken  during  the 
process  of  ramming  in  the  composition.  This  process  is,  I 
believe,  indispensable.  At  all  events,  I  find  it  so,  for  if  th£ 
composition  he  only  pressed  in  loosely,  and  not  rammed,  it  will 
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fall  to  the  ground  in  burning  lumps,  instead  of  burning  slowly 
and  evenly  in  and  with  its  case ;  and  if  the  cases  be 'made  un¬ 
necessarily  thick,  either  the  composition  will  not  burn  freely 
enough,  or  its  colour  will  be  impaired  (and  this  will  be  par¬ 
ticularly  the  case  with  regard  to  green  fires),  or,  what  is  more 
probable  still,  both  these  calamities  will  happen  at  once,  and 
render  your  production  doubly  ineffective. 

Now  my  plan  for  obviating  the  difficulty  has  been  to  in¬ 
crease  the  diameter  of  the  cases,  and  thereby  to  gain  a  greater 
body  of  composition  in  proportion  to  their  thickness.  This 
plan  I  have  found  to  answer  very  well,  and  so  I  can  conscien¬ 
tiously  recommend  it  to  you. 

Take,  then,  one  of  the  strips  of  paper,  cut  as  recommended 
above,  and,  pasting  it  all  over  on  one  side,  roll  it  evenly  round 
your  former,  having  previously  brushed  a  little  paste  over  the 
former  to  prevent  the  paper  sticking  to  it.  Having  rolled  the 
strip  up  evenly  and  smoothly,  take  it  off  from  the  former, 
and  set  it  by  to  dry.  It  will  readily  be  percived  that  these 
cases  are  among  the  easiest  to  make. 

And  now  we  may  pass  on  to  the  important  subject  of  the 
compositions  with  which  these  cases  are  to  be  filled. 

The  first  of  these  is  known  as  the — 

COMMON  BENGAL  LIGHT. 

53.  It  has  a  bluish-white  colour,  and  is  called  by  some 
pyrotechnists  “  Artificial  Moonlight.”  Its  composition  is— 

No.  1. 

Nitre  .  .  .  •  ,  12  parts. 

Sulphur  ,  ,  ,  ,  ,  4  „ 

Antimony  .  ,  ,  ,  ,1  part. 
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Orpiment  or  realgar  may  be  substituted  for  tbe  antimony, 
in  wbicb.  case  there  will  be  less  smoke. 

The  above  is  the  commonest  sort  of  Bengal  light.  It  gives 
a  pretty  effect,  but  has  no  great  illuminating  power. 


Nitre  . 

64.  WHITE  FIKE. 

WHITE  FIEE. 

No.  2. 

•  •  •  •  • 

32  parts. 

Sulphur 

•  •  •  •  • 

8 

Eegulus  of  antimony  .  . 

12  „ 

Eed  lead 

•  •  «  •  • 

11  « 

is  a  French  composition,  introduced  by  Chertier, 

and  is  remarkable  for  its  whiteness.  It  will  be  found  a  very 
useful  composition,  possessing  a  fair  reflective  power. 


Nitre  . 
Sulphur 
Eealgar 
Antimony 


WHITE  FIEE. 

No.  3. 

.  .  ,  .  24  parts. 

7 

«  •  •  •  •  M 

,  ,  .  2  to  3  ,, 

.  .  .  .  1  part. 


This  I  always  find  the  most  serviceable  composition  on  the 
whole.  It  does  not  possess  the  intense  whiteness  of  No.  2, 
but  has  a  slight  tint  of  blue  ;  and  this  difference  alone  would 
gain  it  the  preference  in  my  judgment.  But  it  has  also  a 
greater  illuminating  power,  and  is  decidedly  the  best  compo¬ 
sition  that  I  have  yet  been  able  to  find. 

The  red  lead  recommended  in  composition  No.  2  can  be 
purchased  in  fine  powder,  ready  for  use,  at  any  painter’s  or 
chemist’s  shop. 
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YELLOW  FIRE. 

55.  We  may  now  proceed  to  tlie  formula  for — 


YELLOW  FIEE. 

No.  4. 


Nitrate  of  baryta 
Oxalate  of  soda 
Sulphur 
Shellac 


36  parts. 
6 
3 
5 


This  composition  produces  a  good  colour  and  has  a  mode¬ 
rate  reflective  power.  Its  principal  merit  lies  in  the  fact  that 
it  will  keep  good  for  any  length  of  time  after  it  is  mixed,  and 
can  be  made  wich  samples  of  nitrate  of  baryta  which  will  not 
produce  a  good  gT-«en. 

YELLOW  FIEE. 

No.  5. 


Nitrate  of  soda 
Sulphur 
Antimony  . 
Charcoal  (fine) 


48  parts. 
16 
4 

1  part. 


>9 


This  is  decidedly  the  best  formula  for  yellow  fires,  as  far  as 
effect  is  concerned.  But  the  nitrate  of  soda  is  so  highly  deli¬ 
quescent  that  the  composition  must  on  no  account  be  made  up 
longer  before  use  than  is  absolutely  necessary.  Yellow  fires 
are  not  much  used  in  pyrotechnic  exhibitions.  I  suppose  this 
is  to  be  accounted  for  by  the  extraordinary  power  that  they 
possess  of  giving  to  all  objects,  especially  the  human  face,  a 
ghastly  and  death-like  appearance,  anything  but  agreeable 
to  behold.  I  have  no  doubt,  however,  that  some  of  my 
younger  readers,  knowing  this,  will  set  a  higher  value  upon 
the  formulas  for  yellow  fire,  for  the  fun  of  showing  off  the 
spectators  of  their  exhibitions  to  the  greatest  possible  disad- 
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Tantage.  Especial  notice  should  be  taken  of  the  complete 
annihilation  of  colour  in  flowers,  dresses,  &c.,  by  this  yellow 
light.  The  effect  is,  of  course,  very  similar  to  that  produced 
by  the  burning  of  spirits  of  wine  or  naptha  holding  salt  in 
solution.  This  latter  is  known  as  the  monochromatic  light ; 
that  is,  a  light  in  which  only  one  of  the  colours  of  the  spec¬ 
trum  is  shown. 

Although  I  do  not  remember  ever  having  seen  a  yellow  fire 
used  in  any  large  exhibition  of  fireworks,  I  have  given  the 
above  formulas  in  order  to  render  my  paper  upon  the  subject 
as  complete  as  possible. 

The  next  colour  with  which  we  shall  deal  wiU  be  the 

GREEN  FIRE. 

56.  For  this  colour  I  shall  give  three  formulas,  all  of  which 
I  have  found  good,  notwithstanding  the  universally  acknow¬ 
ledged  difficulty  of  obtaining  a  real  green  colour.  This  diffi¬ 
culty  has  arisen,  I  believe,  solely  from  the  imperfections  and 
impurities  in  the  nitrate  of  baryta  which  finds  its  way  into 
the  market.  This  salt  should  be  prepared  from  the  sulphate 
of  baryta,  and  not  from  the  carbonate;  and  I  think  I  am 
right  in  stating  that  it  is  far  more  generally  prepared 
from  the  carbonate  than  from  the  sulphate.  When  this 
is  the  case  you  either  get  a  very  decent  yellow  colour  from 
the  sample,  or  you  get  a  salt  which  bums  about  as  green  as 
a  very  bad. specimen  of  nitre  will  bum.  My  readers  will 
readily  understand  that  niti«  ought  not  to  be  so  green  as 
to  admit  of  this. 

And  now,  before  giving  the  formulas,  it  only  remains  for  me 
to  say  that  if  you  have  but  a  really  good  sample  of  dt'y  nitrate 
of  baryta  in  fine  powder,  you  ought  to  be  able  to  make  from 
the  following  receipts  a  green  fire  which  will  answer  any 

purpose : — 
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GEEEN  FIEE. 

No.  6. 

Nitrate  of  baryta  . 

Chlorate  of  potash 
Sulphur 

Antimony  (sulphide) 


45  parts. 

10  „ 

10 

1  part. 


The  above  formula  gives  a  pure  but  pale  green.  It  has  a 
most  intense  illuminating  power,  and  for  this  cause  is  very 
valuable.  The  addition  of  a  little  nitrate  of  baryta  will  render 


the  composition  more  intense  in  colour,  but  will  detract  from 
its  rapidity  of  combustion,  and  therefore  from  its  illuminative 


power. 


No.  7. 


Nitrate  of  barjrta  . 
Chlorate  of  potash 
Sulphur 
Charcoal 

Orpiment  or  realgar 
Shellac 


,  77  parts. 
•  h  ,, 

.  12  „ 


2 

2 

2 


99 

99 

99 


Composition  No.  7  is  a  very  old  one,  slightly  altered  to 
make  it  burn  more  freely.  It  gives  a  more  intensely  green 
colour  than  No.  6,  but  has  not  the  same  advantage  with  re¬ 
gard  to  its  illuminative  properties.  It  is,  however,  a  very 
serviceable  and  inexpensive  receipt  to  employ. 

We  now  come  to  the  best  of  all  the  formulas  for  green  fire- 
that  I  have  been  able  to  meet  with,  and  one  which  has  thor 
oughly  satisfied  me.  It  is  almost  the  same  as  that  recom¬ 
mended  by  Chertier,  the  difference  consisting  in  a  slight 
decrease  in  the  quantity  of  calomel,  which  enables  the  compo¬ 
sition  to  bum  rather  more  freely  and  adds  to  its  refiective 
power.  I  have  seen  a  real  emerald  green  produced  by  this 
composition  when  good  nitrate  of  baryta  has  been  used,  but  in 
this,  as  in  the  case  of  aU  other  green  fires,  if  you  do  not  suc- 


10—2 


147 


PURPLE  FIRE, 


ceed  you  may  generally  fasten  your  suspicions  upon  the  nitrate 
of  baryta. 

No.  8. 

,  .40  parts. 

.  4 


Nitrate  of  baryta  . 
Chlorate  of  potash 
Sulphur  .  . 

Calomel 
Charcoal  (fine) 
Shellac 


99 


>9 


.  .  8 

.  .  8 

.  .  2 

.  .  1  part. 

I  do  not  think  that  any  better  formula  than  this  can  be 
needed.  Tt  carries  with  it  a  better  combination  of  intensity 
of  colour  with  intensity  of  illuminating  power  than  any  col¬ 
oured  fire  composition  that  I  am  acquainted  with. 


PURPLE  FIRE. 

57.  I  have  next  a  formula  to  offer  which  I  think  has  con¬ 
siderable  merits  of  its  own.  It  produces  a  purple  colour  of  a 
very  pleasing  tint,  and  has  also  very  considerable  illuminating 
power.  I  have  never  seen  a  colour  of  this  kind  employed  in 
any  pyrotechnic  exhibition,  but  I  believe  it  to  be  an  effective 
composition,  and  one  certainly  that  will  make  a  change  from 
the  ordinary  routine  of  white,  green,  and  red.  I  shall  dignify 
it  by  the  title  of — 

PURPLE  FIRE. 

No.  9. 


Nitre  . 

• 

• 

.  48  parts. 

Sulphide  of  copper 

• 

• 

.  12  „ 

Sulphur 

• 

o 

•  12  )» 

Calomel 

• 

.  6  „ 

Arsenic 

• 

•  6 

Nitrate  of  strontia 

e 

• 

.  6  „ 

Chlorate  of  potash 

9 

•  4 

Shellac 

.  4  „ 

Charcoal  (fine)  . 

3 

*  1  part. 
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I  trust  that  my  readers  will  not  be  alarmed  at  the  number 
of  ingredients  in  the  above  formula.  I  can  only  promise 
them  that  the  colour  produced  is  an  extraordinary  one,  and 
cannot  be  produced  by  ordinary  means.  You  will  observe 
that  I  have  recommended  12  parts  of  sulphide  of  copper. 
This  must  be  the/Mse^^  sulphide.  Or  you  may  substitute  for 
it  equal  parts  of  Chertier’s  copper  and  sulphide  of  copper, 
or  equal  parts  of  Ohertier’s,  or  of  sulphide  of  copper  and  fine 
black  oxide  of  copper.  The  arsenic  employed  in  the  formula 
may  be  either  orpiment  or  realgar,  but  by  far  the  best  pre¬ 
paration  of  arsenic  for  this  purpose  is  the  finely-powdered 
metallic  arsenic.  Formula  No.  9  is  one  of  my  own  introduc¬ 
tion.  It  possesses  the  advantages  of  being  perfectly  safe, 
deep-tinted,  and  decidedly  illuminative.  But  I  do  not  pre¬ 
tend  to  say  that  it  can  ever  be  admired  to  the  same  extent 
with  the  red  and  the  green  fires.  These  latter  will  always 
take  the  precedence,  for  their  effect  at  night  is  so  thoroughly 
theatrical  and  surprising  that  no  other  colour,  however  beau¬ 
tiful  or  extraordinary,  can  hope  to  supersede  them.  I  was 
once  asked  by  a  lady  to  make  a  brown-coloured  flame.  The 
idea  was  so  rich  in  theory  that  I  never  attempted  to  dissolve 
its  charm  by  any  failures  in  experimental  practice.  But  had 
I  succeeded  to  the  utmost  with  this  brown  fire,  no  illuminating 
properties  could  ever  have  been  obtained.  One  might  as  well 
have  expected  a  good  effect  from  a  black  star  or  a  neutral 
tinted  sun. 

RED  FIRE. 

58.  We  come  now  to  the  most  telling  colour  of  all — the 
red,  or  crimson  as  it  is  usually  called.  In  the  preparation  of 
the  green  fires  the  purity  of  the  nitrate  of  baryta  is  the  most 
important  consideration  In  that  of  the  red  fires  the  dmjness 

of  the  strontia  is  the  main  point.  This  is  most  especially  to 
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be  borne  in  mind,  as  success  or  faUure  depends  upon  it.  A 

really  good  red-coloured  ftre  is  often  tbo  making  of  an 
eubibition  or  its  redeeming  point,  but  in  any  ci^  it  is  a  most 
important  feature,  and  on  that  account  is  worth  the  enpendi- 

ture  of  any  trouble  on  its  preparation.  ,  ,  .  .. 

I  shall  Rive  several  formulas  for  red  fires,  each  having  its 
own  characteristic  properties.  Ton  will  have  but  to  deter¬ 
mine  the  particular  description  of  Hre  that  is  necessajy,  and 
I  think  you  wiU  hnd  all  that  you  need  among  the  foUowing 

compositions : — 

nTlD  FIEB. 


No.  10. 

Nitrate  of  strontia  .  .  *20  parts. 

Chlorate  of  potash  .  •  .  3  » 

Sulphur  .  •  •  •  •  5  „ 

Antimony . ^  ” 

Charcoal  (fine)  .  .  .  •  ^ 

This  formula  gives  rather  a  deep  rose-coloured  fiame,  and 
has  a  most  intense  illuminating  power.  But  the  composition 
is  one  on  which  the  non-dryness  of  the  nitrate  of  strontia  as 
the  most  disastrous  effects.  It  is,  when  properly  prepared,  a 
very  useful  composition  for  illuminating  buildings,^  &c.,  &c. 

The  next  is  a  slower  composition,  having  decidedly  more 
intensity  of  colour.  It  is  a  remarkably  good  composition, 
having  considerable  depth  of  tint,  and  a  very  fair  amount  of 
refiective  power.  Its  proportions  are  these 


No.  11. 

Nitrate  of  strontia  ♦  •  .61  parts. 

Chlorate  of  potash  .  •  .  4  „ 

Charcoal  (fine)  .  •  •  .  5  i> 

Sulphur  .  •  •  •  .  24  „ 

The  next  formula  is  one  of  very  slow  combustion,  but  of 
150 


RED  FIRE, 


the  greatest  depth  of  colour.  It  has  but  a  small  illuminating 
power,  and  can  therefore  be  employed  only  for  certain 
purposes. 

No.  12. 

Nitrate  of  strontia 
Chlorate  of  potash  . 

Sulphur  .  .  • 

Calomel  .  •  • 

Chertier’s  copper  ,  . 

Charcoal  (fine)  .  • 

This  composition,  bums  so  slowly  that  if  it  be  very  much 
compressed,  or  its  case  be  at  all  thick,  much  of  its  effect  is 
lost.  I  should  therefore  recommend  that  it  be  laid  in  a  heap 
upon  a  tile  in  order  to  be  fired.  Its  beauty  will  then  be  seen 
to  the  greatest  advantage. 

The  following  composition  for  red  fire  is  the  one  which  I 
have  always  found  the  most  generally  useful : — 


48  parts. 
4  „ 

12  „ 

8  „ 

2  „ 

1  part. 


No  13. 


Nitrate  of  strontia 
Chlorate  of  potash 
Sulphur 

Charcoal  (fine)  . 
Shellac 


70  parts. 


6 

24 

2 

2 


This  composition,  when  employed  in  a  case  1|  inch  in 
diameter,  produces  a  magnificent  effect,  and  is  at  the  same 
time  a  very  economical  composition  to  make  up.  Its  com¬ 
bustion  does  not  appear  rapid,  and  yet  there  seems  to  be  no 
lack  of  illuminating  power  combined  with  intensity  of  colour. 
It  is,  of  all  the  compositions  which  I  give,  the  one  best 
adapted  for  the  use  of  young  aspiring  pyrotechnists,  as  very 
certain  in  its  results,  very  inexpensive,  and  very  easy  to 
prepare. 


COLOURED  FIRES. 

Thus  -we  are  brought  to  the  close  of  our  list  of  compositions 
for  Coloured  Bengal  Fires.  I  trust  that  this  list  will  be  found 
to  contain  all  that  you  require,'  and  contain  it,  too,  in  variety 
and  abundance. 

But  we  have  still  to  consider  how  these  compositions  are  to 
be  encased  and  fired. 

COLOURED  FIRES  (To  Encase). 

59.  The  cases,  made  as  directed  above,  I  will  now  suppose 
to  be  dry  and  ready  for  use.  Your  drift,  with  which  the 
composition  is  to  be  compressed  into  the  cases,  is  one-sixteenth 
of  an  inch  smaller  in  diameter  than  your  former.  It  will 
therefore  pass  easily  within  the  cases  which  were  made  upon 
» the  former.”  Now  cut  some  pieces  of  newspaper,  or  thin 
brown  paper,  into  squares  or  circles  about  3  inches  in  diameter. 
Place  the  flat  end  of  your  drift  in  the  centre  of  these,  and 
turn  down  the  papers  round  its  sides  in  the  same  way  that 
papers  or  bladders  are  turned  down  over  bottles  or  jars  when 
these  are  to  be  capped  or  covered.  Then  insert  the  drift  with 
the  paper  cap  over  it  into  one  end  of  the  coloured  fire  case 
and  push  it  through  to  the  other  end.  Now  withdraw  the 
drift,  and  leave  the  paper  cap  in  the  end  of  the  coloured  fire 
case.’  Next  place  the  case  upright  upon  your  driving-block 
with  the  end,  thus  filled  up,  downwards,  and  put  into  it  as 
much  powdered  clay  as  will,  when  driven,  occupy  about  half- 
an-inch  in  the  end  of  the  case.  Drive  this  clay  down  firmly 
with  a  few  blows  of  the  mallet,  taking  care,  however,  not  to 
rupture  the  case  by  exerting  too  great  a  force. 

The  case  is  now  ready  to  be  fiUed  with  composition.  This 
operation  is  to  be  done  as  follows First  put  in  enough  of 
the  composition  to  occupy  about  half-an-inch  in  the  case, 
and  ram  this  down  vrith  a  few  light  blows  of  the  mallet. 
Then  put  in  another  quantity,  and  ram  that  down  in  the  same 
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way ;  and  so  on  till  the  case  is  filled.  I  strongly  recommend 
you  not  to  put  in  more  composition  at  a  time  than  will  ram 
down  into  the  space  of  half-an-inch.  You  will  find  it  easy  to 
compress  the  whole  of  the  composition  equally  and  unhormly 
by  attending  to  this  simple  piece  of  advice  ;  and  you  will  soon 
discover,  if  you  do  not  already  know,  the  advantage  of  uniform 
compression. 

When  you  have  charged  the  case  as  far  as  you  can  with  the 
drift  and  mallet,  that  is,  to  about  a  quarter  of  an  inch  from 
the  top  of  the  case,  press  the  mouth  of  the  case  into  the 
composition  (from  which  you  were  filling  it)  until  the  case 
becomes  full  up  to  the  brim.  Over  the  fiat  surface  of  compo¬ 
sition  thus  left,  paste  a  piece  of  touch-paper,  or  any  thin  paper, 
taking  care  not  to  paste  that  part  of  the  paper  which  lies 
against  the  composition,  but  only  that  which  is  to  stick  to 
the  sides  of  the  case. 

COLOURED  FIRES  (To  Fire). 

60.  Your  coloured  fire  is  now  complete  and  ready  for  firing. 
This  is  the  usual  and  most  convenient  way  of  preparing 
colours  for  exhibitions.  But  for  your  own  experiments  you 
may  place  a  small  quantity  of  the  composition  to  be  tried 
upon  a  tile  or  brick,  not  spreading  it  about,  but  piling  it  into 
a  pyramidal  heap,  to  be  Hghted  at  the  top.  Many  persons 
adopt  this  plan  for  exhibitions,  but  it  is  not  good,  because 
several  of  the  best  compositions  burn  too  rapidly  when  un¬ 
confined  by  a  case.  I  only  beg  that  you  will  do  me  the 
justice  to  remember  that  the  formulas  which  I  have  given 
above  are  intended  to  furnish  compositions  suitable  for  burn¬ 
ing  in  such  cases  as  I  have  described,  and  not,  as  a  general 
rule,  adapted  for  open  and  loose  burning.  My  plan  all  along 
has-been  this — to  find  compositions  of  sufficient  freedom  of 
combustion  to  enable  them  to  consume  their  case,  to  give  a 
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powerful  light,  and  not  to  burn  out  too  rapidly.  I  think  1 
have  succeeded  in  gaining  the  first  two  of  these  qualities  in 
the  compositions  themselves,  and  the  third  by  compressing 
them  closely  in  cases. 

It  is  very  much  better  to  put  into  each  case  two  different 
sorts  or  colours  of  fire,  making  the  fii’e,  for  instance,  change 
from  white  to  red,  or  from  green  to  purple.  But  if  this  be 
done,  and  more  than  one  case  is  to  be  burning  at  a  time,  of 
course  an  especial  regard  must  be  had  to  the  contrast  of 
colour.  You  should  never  burn  a  yellow  with  a  red  fire,  or 
a  yellow  with  a  white ;  green  with  red,  yellow  with  purple, 
white  with  red  make  the  best  contrasts. 

But,  for  my  own  part,  I  never  burn  two  Bengal  fires  of 
different  colours  at  once.  If  the  fires  have  any  illuminative 
power  at  all,  they  are  pretty  certain  to  neutralise  one  another’s 
effect,  and  so  give  you  a  very  poor  and  unsatisfactory  return 
for  your  outlay.  It  is  very  true  that  red  and  green  are 
complementary  colours,  as  they  are  called,  and  look  very  well 
side  by  side,  but  the  effect  produced  upon  an  object  by  illu¬ 
minating  it  with  a  red  and  green  light  is  anything  but  com¬ 
plementary  to  the  object  or  to  the  coloured  fires  themselves. 
If  you  wish,  however,  to  try  the  effect  of  the  contrast,  use 
compositions  possessing  the  greatest  depth  of  colour  and  the 
least  reflective  power  ;  in  this  case  the  fires  themselves  will  be 
complementary  one  to  another,  and  their  non-illuminative 
properties  will  effectually  prevent  any  confusion  of  reflection. 
That  what  I  have  said  above  is  true  any  one  may  discover  by 
getting  two  pieces  of  stained  glass,  one  of  a  rich  red,  the  other 
of  a  rich  green  colour.  Let  these  colours  be  thoroughly 
transparent,  and  if  you  place  one  before  the  other  and  attempt 
to  look  through  them,  you  will  find  that  you  have  a  medium 
through  which  very  little  can  be  seen  at  all. 

The  cases  of  coloured  fire,  made  as  directed  above,  must 
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not  be  placed  perpendicularly  to  be  fired,  but  horizontally. 
The  reason  of  this  is  very  simple.  While  they  are  burning  a 
sort  of  boiling  lava  is  formed,  which  is  the  refuse  of  the  com-  ' 
bustion,  and  this  will  considerably  clog  the  flame  and  rob  it 
of  much  of  its  light  if  allowed  to  remain  at  the  mouth  of  the 
case.  Now  if  the  cases  be  placed  horizontally,  this  lava  will 
fall  away  as  it  forms,  and  leave  the  fire  to  burn  without  im¬ 
pediment. 

All  that  it  is  necessary  to  do  to  give  the  cases  this  hori¬ 
zontal  position  is  to  drive  two  long,  stout  nails  into  a  post 
horizontally,  about  an  inch  and  a  half  apart,  and  lay  the  case 
on  these.  Coloured  fires  should,  as  a  general  rule,  be  fired  at 
a  distance  of  about  three  or  four  feet  from  the  ground. 

But  as  one  cannot  always  find  nails  of  the  proper  sort  for 
these  purposes,  especially  when  at  a  distance  from  one’s  own 
stores,  I  have  sketched  for  you  an  iron  which  I  always  use, 
fig.  91,  and  which  I  am  sure  you  will  find  convenient.  It  is 
made  in  the  shape  of  a  tuning-fork,  with  a  screw  at  its  handle  ; 
this  screw  is  simply  twisted  into  a  gimlet-hole  in  a  post,  and 
is  easily  put  up  or  removed. 

I  must  not  omit  to  say  a  few  words  with  regard  to  the 
placing  of  coloured  fires.  This  must  depend  mainly  upon 
individual  taste,  but  a  few  hints  may  not  be  out  of  place.  I 
cannot  help  thinking  that  the  best  and  most  effective  way  of 
displaying  coloured  fires  is  to  conceal  the  fire  itself,  and  let  only 
its  illumination  or  reflection  he  seen.  Let  any  of  my  readers 
keep  his  spectators  at  a  distance  of  twenty  or  thirty  yards 
from  the  coloured  fire,  and  hold  up  a  tray  or  piece  of  board  in 
front  of  the  fire,  of  such  a  size  as  will  conceal  only  the  fire 
itself.  I  think  it  will  be  generally  admitted  that  the  beauty 
of  the  piece  is  much  enhanced  by  this  simple  contrivance,  and 
if  it  be  thought  so,  then  it  becomes  a  consideration  whether 
it  would  not  be  better  to  use  the  most  illuminative  colours 
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always  out  of  sight,  in  such  a  position  that  their  effect  only 
can  be  seen.  For  instance,  if  there  be  a  large  tree  conveniently 
at  hand,  place  your  colour  on  that  side  of  it  which  is  away 
from  the  spectators,  so  that  the  trunk  of  the  tree  is  between 
them  and  the  coloured  fire.  This  plan  I  have  always  found 
to  give  a  most  charming  result. 

But  it  must  be  remembered  that  anything  but  highly  illu¬ 
minative  colours  cannot  be  employed  in  this  manner.  You 
will  of  course  find  objectors  to  the  plan  mentioned  above. 
There  are  many  people  who  will  tell  you,  “  No,  I  like  to  see 
the  light  itself,”  as  if  gazing  on  the  sun  or  moon,  except  for 
astronomical  purposes,  could  ever  give  half  the  pleasure  that 
the  sight  of  a  fine  sunlit  or  moonlit  landscape  can  impart. 

What  would  a  fairy  scene  in  a  pantomine  be  worth  if  you 
saw  some  of  the  green-room  myrmidons,  with  a  pot  of  beer  in 
one  hand  and  a  lucifer-match  in  the  other,  lighting  a  heap  of 
composition  on  a  tile  beside  the  stage,  and  then  saw  the  com¬ 
position  burst  into  a  smoky  flame,  but  were  prevented  from 
seeing  the  effects  of  its  colour  ? 

This  suggests  to  me  another  branch  of  my  present  subject, 
which  some  of  my  readers  may  consider  an  important  one. 

COLOURED  FIRES  FOR  THEATRICAL 
PURPOSES. 

61.  In  the  event  of  private  theatricals  you  may  not,  or 
your  friends  may  not,  like  their  drawing-room  to  be  ^ed  with 
a  strong  sulphurous  smoke,  which  is  pretty  certain  to  hang 
about  the  drapery  of  the  room  and  the  dresses  of  the  company 
for  some  unpleasantly  long  time.  I  shall  therefore  give  you 
now  two  or  three  formulas  for  coloured  fires  which  may  be 
safely  used  in  a  room,  and  which  contain  no  sulphur. 

But  first  let  me  give  you  this  caution,  which  it  is  most 
highly  important  that  you  should  attend  to  ; — 
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Neveb  buen  ant  ooloueed  fiee  composition  in-dooes, 
OE  in  ant  inclosed  space,  which  contains  oepiment, 

EEALGAE,  OE  ANT  PEEPAEATION  OF  AESENIO  AMONGST  ITS 
INGEEDIENTS.  ThE  FUMES  FEOM  SUCH  COMPOSITIONS  MUST 
BE  VEET  INJUEIOUS.  ThET  CAN  ONLT  BE  USED  WITH 
8AFETT  OUT  OP  DOOES. 


COLOUEED  FIEES  POE  THEATEICAL  PUEPOSES. 
WHITE. 


12  parts. 
4  „ 

4  „ 

1  part. 
1  .. 


No.  14. 

Chlorate  of  potash 
Nitre  .  .  • 

Sugar  .  •  • 

Stearine  . 

Carbonate  of  baryta 
This  does  not  give  a  pure  white  light,  for  it  is  impossible 
to  get  a  real  white  without  sulphur,  but  when  used  to  over¬ 
power  theatrical  lamplight,  it  is  to  all  intents  and  purposes 
white. 

TELLOW  FIEE. 

No.  15. 

Chlorate  of  potash 
Nitre  .  .  .  • 

Oxalate  of  soda  . 

Shellac 

Nitrate  of  baryta  may  be  substituted  for  nitre  in  the  above 
formula  with  advantage,  provided  it  be  very  diy  and  fine. 


6  parts. 
6  „ 

3 


GEEEN  FIEE. 

No,  16. 


Chlorate  of  potash 
Sugar 

Nitrate  of  baryta  . 


2  parts. 
1  part. 
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This  green  colour  is  but  faint  in  itself,  but  gives  a  very 
good  reflection. 


BED  FraE. 


No.  17. 

Nitrate  of  strontia  . 

Chlorate  of  potash  , 

Shellac 


4  parts. 
1  part. 


These  colours  are  for  the  most  part  very  rapid  in  their 
combustion,  and  therefore  may  be  used  in  cases  if  you  please. 
But  as  coloured  fires  for  theatrical  purposes  are  only  req[uired 
to  last  a  short  time,  the  more  brilliant  they  are  during  that 
time  the  better. 


CHINESE  FLYERS  OB  SAXONS. 

62.  I  now  treat  of  the  manufacture  of  Chinese  flyers,  or 
Saxons,  as  they  are  called  by  professional  pyrotechnists.  But 
it  will  not  be  sufficient  merely  to  speak  of  the  manner  in 
which  they  are  made — we  must  follow  them  into  some  of 
those  combinations  in  complex  designs  in  which  they  fulfil  a 
very  striking  part. 

And  first  the  object  of  the  Chinese  flyer  is  to  produce  a 
circle  of  white  fire,  unattended  by  any  scintillating  radii, 
which  can  be  easily  worked  into  large  pyrotechnic  designs,  and 
which  is  at  the  same  time  easy  of  construction. 

The  Chinese  flyer  forms  a  very  pretty  little  piece  of  itself 
when  properly  made,  but  its  principal  use  is  in  combination. 
It  is  of  two  kinds,  and  these  are  known  by  the  names  of  the 
“  single  ”  or  “  double  ”  Saxon  or  flyer. 


SINGLE  SAXON  FLYER. 

63.  First  we  will  speak  of  the  single  Saxon.  Its  case 
should  be  eleven  inches  in  length,  and  should  be  made  round 
a  "former”  of  the  one-ounce  size.  In  order  to  cut  your 
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paper  and  board  of  a  proper  size  for  these  cases,  refer  to  the 
following  woodcuts.  Open  a  sheet  of  60  lb.  brown  paper  of 
the  imperial  size,  and  divide  it  in  halves  lengthwise.  At 
fig.  92  it  will  be  seen  that  each  sheet  of  paper  will  give 

'  ■' '  -  — you  two  cases.  If  you  use 

701b.  brown  paper  instead 
of  that  of  the  60  lb.  sub- 

_ _ _ _  stance,  you  will  hardly 

require  any  imperial  board. 
But  I  think  that  the  cases 
are  better  when  made  with 
Fig.  92.  a  piece  of  the  board  used 

with  the  paper.  Supposing,  then,  that  you  employ  601b. 
brown  paper,  cut  your  imperial  board  as  shown  at  fig.  92a, 
that  is,  into  eight  equal 
pieces,  one  of  which  is  to  be  j 
used  .with*  each  strip  of 
paper. 

Now  paste  your  paper  and 
board  well  all  over,  for  you 
will  require  a  hard,  strong 
case.  Then  proceed  to  roll  Fig.  92a. 

your  paper  round  the  former,  folding  it  over  in  the  manner 
described  at  par.  39.  Then  place  upon  the  unfolded  paper 
the  piece  of  imperial  board,  and  roll  both  up  together  into  a 
close  firm  case.  Your  former  should  be  moistened  with  paste, 
and  particular  care  must  be  taken  that  the  inner  fold  of  the 
paper,  that  which  lies  next  to  the  former,  is  well  saturated 
with  paste.  This  will  effectually  prevent  its  being  separated 
afterwards  when  dry,  and  will  obviate  one  cause  of  failure  and 
explosions.  I  have  before  explained  the  necessity  for  attending 
to  this  piece  of  advice  in  speaking  on  tourbillons.  The  cases 

for  these  Chinese  flyers  are,  in  fact,  very  much  like  those 
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made  for  Eoman  Candles,  but  as  tbey  are  to  contain  a  very 
mucli  stronger  composition,  must  have  so  much  additional 
care  bestowed  upon  their  preparation. 

The  next  thing  necessary  is  to  know  the  principle  upon 
which  these  Chinese  flyers  are  made.  A  reference  to  fig.  93 
will  make  this  easily  intelligible.  The  composition  is  rammed 
into  the  cases  in  two  compartments,  between  which  and  at 
the  extreme  ends  of  which  some  dry  powdered  clay  is  driven 
in.  The  clay  in  the  centre  of  the  case  is  put  there  to 
form  a  solid  substance,  through  which  a  hole  can  be 
bored  to  admit  the  spindle  on  which  the  case  is  to  revolve. 
The  clay  at  the  extremities  of  the  case  is  driyen  there  to 
form  a  hard  ending  which  is  capable  of  resisting  the  force 
of  the  combustion  of  the  composition.  The  intervening 
spaces  between  the  ends  and  centre  of  clay  are  filled  with 
composition. 

The  cases  are  filled  over  a  settle  proper  for  the  purpose,  of 
which  a  sketch  is  given  at  fig.  104.  When  the  cases  are  dry, 
take  one  of  them  and  place  one  of  its  ends  over  the  projecting 
piece  at  the  top  of  the  settle.  You  will  now  require  a  long 
drift,  rather  less  than  half-an-inch  in  diameter,  so  that  it  will 
pass  easily  in  and  out  of  the  case.  It  must,  of  course,  be  of  a 
length  not  less  than  that  of  your  case.  I  must  suppose  that 
you  provided  yourself  with  a  ladle  proper  for  filling  the  cases 
of  brilliant  fire,  and  the  wheel-cases,  of  which  I  have  treated. 
The  same  ladle  will  now  come  into  use  again.  In  case  you 
have  not  such  a  ladle,  buy  or  make  yourself  one  in  metal 
which  will  pass  easily  into  cases  of  the  one-ounce  size.  In 
this  ladle  take  up  as  much  powdered  clay  as  will,  when  driven, 
occupy  a  quarter-of-an-inch  in  the  length  of  the  case.  Drive 
it  in  firmly  by  means  of  your  drift  and  mallet.  Then 
put  in  the  composition,  for  which  the  following  are  the 
formulas : — 
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COMPOSITION  FOB  SAXONS. 

Meal-powder  ;  .  .  .  16  parts 

Nitre . . 

Sulphur  .....  6  „ 

Or, 

Meal-powder  .  ,  .6 

Nitre  .  ;  3  to  4  „ 

Sulphur  ...  .  2  „ 

Antimony . 2  „ 

Of  these  two  I  prefer  the  former,  but  the  latter  is  perhaps 
better  when  the  flyers  are  to  to  be  fired  singly,  as  it  produces 
a  much  greater  halo  of  sparks.  , 

Now  drive  in  the  selected  composition,  a  ladleful  at  a  time, 
giving  from  twelve  to  sixteen  blows  to  each,  until  it  rises  to 
half-an-inch  below  the  middle  of  the  case.  It  is  a  good  plan 
to  mark  cases,  so  that  there  shall  be  no  possibility  of  mistake 
as  to  where  this  point  is.  Remember  that  you  will  require 
one  inch  of  clay  in  the  exact  centre  of  the  case,  in  the  middle 
of  which  clay  you  will  have  afterwards  to  bore  a  hole.  Upon 
the  top  of  this  clay  ram  in  more  composition  until  the  case  is 
filled  to  about  three-eighths  of  an  inch  from  the  end.  Upon 
this  second  composition  drive  in  as  much  powdered  clay  as 
you  drove  in  at  the  other  end  of  the  case,  taking  care  that  it 
is  made  very  firm,  and  is  not  at  all  likely  to  be  blown  out  by 
the  combustion  of  the  composition. 

The  next  thing  to  be  done  is  to  bore  the  central  hole  through 
the  clay.  I  do  this  generally  with  a  bradawl  first,  and  after¬ 
wards  with  a  pin-bit  or  spoon-bit.  The  size  of  spindle  which 
is  best  adapted  for  such  fireworks  as  these  is  that  which  is 
three-sixteenths  of  an  inch  in  diameter.  I  should  therefore 
use  a  bradawl  of  about  an  eighth  of  an  inch  in  diameter  first, 
and  then  a  pin-bit  of  the  same  size  as  the  spindle  to  be  em* 
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ployed.  Care  must  be  taken  that  the  hole  is  not  made  un¬ 
necessarily  large,  and  that  it  is  bored  at  right  angles  with  the 
length  of  the  case. 

Having  accomplished  this,  you  have  in  the  next  place  to 
bore  the  holes  from  which  the  fire  is  to  issue.  These  are  to 
be  made  on  opposite  sides  of  the  case  at  each  end,  and  about 
half-an-inch  from  the  ends  of  the  case.  I  make  these  holes 
with  a  bradawl,  beginning  with  a  small  one  and  finishing  with 
one  rather  less  than  three-sixteenths  of  an  inch  in  diameter. 
I  believe  the  true  size  of  the  awl  that  I  use  to  finish  with  is 
five  thirty-seconds  of  an  inch.  I  mention  this  because  some 
considerable  nicety  is  required  with  regard  to  the  sizes  of  these 
holes,  otherwise  the  Saxon  will  either  burst  or  not  have  force 
enough.  The  compositions  that  I  have  given  have  reference 
to  holes  of  the  above  size,  and  will  not  be  found  to  succeed 
well  with  any  other  sized  aperture.  I  bore  these  holes  about 
half-way  through  the  composition,  and  then  nearly  fill  up  the 
hole  with  some  of  the  same  composition,  leaving  room  for  the 
ends  of  the  match  to  be  pressed  in.  A  very  convenient  in¬ 
strument  for  filling  up  these  holes  after  boring,  also  for  filling 
up  tourbillon  holes  and  the  necks  of  wheel  or  brilliant  fire 
cases,  is  that  represented  at  fig.  94,  which  consists  of  a  piece 
of  stout  brass  wire  driven  into  a  bradawl-handle,  and  having 
a  fiat  end.  This  simple  instrument  will  serve  also  to  press  in 
the  ends  of  the  quick-match  which  is  to  connect  the  extremi¬ 
ties  of  the  case. 

At  fig.  93  is  represented  the  manner  in  which  the  quick- 
match  is  applied.  A  hole  is  bored  at  A.  A  piece  of  match 
is  put  into  it  and  carried  to  the  end  of  the  case  for  the  con¬ 
venience  of  lighting  the  flyer.  A  piece  of  thin  paper  is  pasted 
ove  Hhe  match  and  round  the  end  of  the  fiyer  to  keep  the 
match  in  its  place,  and  to  protect  it  from  injury  and  from 
taking  fire  before  its  time.  Another  hole  is  made  at  B  just 
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large  enougli  to  admit  an  end  of  quick-matcli.  The  match 
is  inserted  into  this  hole,  and  is  carried  on  to  another  hole  at 
C,  bored  exactly  like  the  one  at  A,  and  at  the  same  distance 
from  the  end  of  the  case,  but  on  the  opposite  side. 

The  reason  for  all  this  contrivance  will  be  readily  under¬ 
stood.  The  Chinese  flyer  is  lighted  at  the  match  which 
enters  the  hole  A.  It  revolves  on  the  spindle  which  is  passed 
through  its  centre,  and  in  a  direction  opposite  to  that  of  its 
mouth.  The  composition  continues  to  bum  till  it  reaches 
the  point  marked  B,  when  it  communicates  its  fire  by  means 
of  the  quick  match  with  the  other  aperture  at  0.  If  the 
flyer  be  required  to  burn  by  itself,  a  piece  of  touch-paper 
should  be  pasted  round  the  end  at  A,  and  twisted  into  a 
point.  If,  however,  it  is  to  be  connected  with  other  pieces, 
some  thin  paper  should  be  used,  two  or  three  folds  thick,  and 
projecting  an  inch  beyond  the  end  of  the  case,  so  as  to  allow 
the  communicating  match  from  the  other  pieces  to  be  tied  in. 

In  my  opinion  no  Saxon  or  Chinese  flyer,  single  or  double, 
used  singly  or  in  combination,  should  be  without  a  colour  in 
its  centre.  For  this  purpose  colours  in  cases  of  the  one- 
ounce  size  will  be  found  sufficient.  A  case  an  inch  long, 
independently  of  its  clay  end,  will  bum  as  long  as  is  required. 
It  may  be  fixed  on  in  such  a  position  as  that  indicated  at  D 
in  fig.  3.  It  can  either  be  tied  on  with  wire  or  glued  on,  or 
fastened  in  both  ways  if  considered  necessary.  It  must  be 
connected  by  quick-match  with  the  end  of  the  case  which  is 
fired  first. 

The  colours  that  I  recommend  to  be  used  for  this  purpose 
are  those  given  at  Nos.  21,  22,  and  26,  in  paragraph  50.  It  ^ 
is  a  good  plan  to  fill  the  cases  with  at  least  two  colours,  if  the 
Saxon  is  to  be  fired  by  itself,  so  that  it  may  have  a  varied 
centre.  But  if  the  piece  is  to  consist  of  more  than  one  Saxon, 
then  it  is  best  to  employ  a  separate  colour,  which  does  not 
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change,  with  each.  I  shall  say  more  about  the  construction 
of  pieces  consisting  of  Saxons  presently,  when  I  have  de¬ 
scribed  the  making  of  what  is  known  among  pyrotechnists 
under  the  name  of  the 


DOUBLE  SAXON, 

64.  This,  though  a  larger  firework  than  the  single,  is  quite 
as  easily  made,  and  is  more  effective.  It  consists  of  two 
cases  attached  to  a  wooden  centre,  such  as  is  represented  at 
fig.  95.  It  is  simply  a  turned  piece  of  light  wood,  having 
ends  of  such  a  size  as  will  fit  tightly  into  the  Saxon  cases. 
It  is  about  five  inches  and  a  half  long,  and  four  inches  and  a 
quarter  between  its  shoulders.  You  can  procure  these  in  any 
quantity  of  Mr.  Darby  or  Mr.  Newman. 

The  cases  for  double  Saxons  are  made  in  the  same  manner 
as  described  above  for  the  single  Saxons,  but  are  of  a  different 
length.  The  following  directions  for  the  division  of  paper 
and  board  will  give  you  cases  of  a  size  proper  for  double 
Saxons : — 

Cut  your  601b,  brown  paper  lengthwise  into  three  equal 
strips,  as  represented  at  the  annexed  fig.  96.  By  this  division 

your  cases  will  be  about 
seven  and  a  half  inches  in 
length.  Your  imperial 
board  must  be  cut,  as  shown 
in  the  illustration  at  fig.  97, 
into  twelve  equal  pieces ;  so 
that  four  sheets  of  601b. 
brown  paper,  and  one  of 
imperial  board,  will  give 
you  material  enough  for  twelve  cases,  and  therefore  enough 
for  six  double  Saxons. 

The  cases  are  to  be  filled  in  the  same  way  as  directed  above 
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under  the  head  of  single  Saxons.  After  placing  your  case 
upon  the  settle,  drive  in  as  much 
clay  as  will,  when  compressed, 
occupy  a  quarter  of  an  inch,  and 
see  that  it  is  very  firm  and 
secure.  Then  drive  in  your 
composition  (made  from  one  of 
the  formulas  given  above)  a 
ladleful  at  a  time,  until  you 
have  filled  the  case  to  within  an  inch  of  the  end.  Drive  in 
another  smaU  quantity  of  clay,  and  you  will  then  have 
three  quarters  of  an  inch,  or  thereabouts,  of  unoccupied  space 
at  the  end  of  the  case.  This  is  to  be  filled  with  the  end  of 
the  wooden  centre  represented  at  fig.  95.  When  your  two 
cases  are  filled,  glue  them  on  to  the  centre,  taking  care  that  they 
are  not  likely  to  come  unfastened  by  any  fair  means.  You 
will  have  no  trouble  in  boring  the  central  hole  for  these,  for 
you  buy  them  already  bored  in  the  right  manner. 

But  you  will  have  to  bore  through  the  case  to  the  compo¬ 
sition,  to  make  a  vent  for  the  fire.  The  holes  are  to  be 
made  about  half  an  inch  from  each  end,  and  on  opposite  sides, 
as  represented  at  A  and  B  in  fig.  98.  After  boring  the  holes, 
be  careful  to  fill  them  up  again  with  some  of  the  same  com¬ 
position,  leaving  only  room  enough  to  receive  the  ends  of  the 
quick-match,  which  should  be  pressed  in  with  the  little  in¬ 
strument  represented  at  fig.  94.  This  quick-match  is  first  to 
be  put  into  the  hole  at  A  and  secured  there,  and  then  carried 
over  that  end  of  the  case  and  down  the  other  side  to  the  hole 
at  B,  where  it  is  to  be  secured  in  the  same  way.  Over  the 
quick-match  is  to  be  pasted  a  piece  of  thin  paper.  A  strip  an 
inch  wide  and  twenty  inches  long  is  what  is  required  for  this 
purpose.  This  strip  is  to  be  pasted  all  along  the  match.  This 
will  prevent  its  being  injured  or  ignited  at  the  wrong  time. 
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It  is  hardly  necessary  for  me  to  state  that  the  same  plan 
must  be  adopted  with  regard  to  the  quick-match  that  is  put 
to  single  Saxons.  The  paper  is  simply  to  be  pasted  over  the 
match  in  the  same  way  as  is  done  in  the  case  of  tourbillons. 

A  wider  strip  of  paper  is  next  to  be  cut,  which  is  to  be 
pasted  round  the  end  A  of  the  double  Saxon,  and  to  project 
beyond  the  end,  in  order  to  receive  the  quick-match  from 
other  pieces. 

In  order  to  attach  a  colour  to  the  centre  of  these  double 
Saxons  (and  they  should  never  be  used  without  a  colour),  a 
nail  may  be  driven  into  the  wooden  centre,  in  the  position 
indicated  at  C,  in  fig.  93,  and  the  coloured  fire  case  bound  to 
the  nail  with  a  round  or  two  of  fine  wire.  The  case  at  0 
must  then  be  connected  by  quick-match  with  the  end  at  A. 

All  the  double  Saxons  that  I  have  seen  have  been  made  in 
this  manner,  but  there  is  no  reason  why  they  should  not  bum 
one  end  at  a  time,  like  the  single  Saxons.  The  difference 
will  be  that  if  both  ends  take  fire  at  once,  the  pieces  will  last 
just  half  the  time  that  they  would  otherwise  take.  The  com¬ 
positions  that  I  have  recommended  for  filling  them  are  quite 
strong  enough  to  make  them  revolve  well,  if  only  burning  at 
one  end ;  but  if  the  two  ends  are  arranged  to  bum  simul¬ 
taneously,  a  much  more  perfect  circle  of  white  fire  is  produced, 
and  this,  I  presume,  is  the  object  of  their  always  being  made 
to  burn  double. 

In  deciding  whether  they  shall  bum  singly  or  not,  you 
must  take  into  consideration  the  questions.  How  are  they  to 
be  used?  and.  With  what  other  pieces  are  they  to  bum? 
You  will,  no  doubt,  have  plenty  of  devices  of  your  own 
making  into  which  these  illuminated  Saxons  will  enter.  A 
very  little  experience  will  show  you  their  effect,  and  teach 
you  how  long  they  last,  and  how  to  regulate  their  use. 

And  here  let  me  give  you  a  hint  that  you  will  find  very 
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useful  with  regard  to  these,  and  to  all  fireworks  which  can 
be  used  in  combination.  Whenever  you  ascertain  the  length 
of  time  that  any  piece — say  a  Eoman  candle,  a  brilliant  gerbe, 
a  Saxoii,  or  a  wheel-case — is  in  burning,  make  a  note  of  it  in 
a  book  kept  for  the  purpose.  It  will  save  you  much  trouble 
and  calculation,  and  will  add  very  much  to  the  beauty  of  your 
compound  pieces,  to  have  a  written  statement  of  the  duration 
of  any  component  part  of  them,  so  that  you  may  have  no 
excess  in  any  particular,  and  that  it  may  appear  that  your 
design  has  been  made  with  judgment,  and  is  not  the  result 
of  a  chance  mixture  of  pieces. 

I  trust  that  I  have  left  no  particular  unnoticed  in  my 
directions  for  making  these  single  and  double  Saxons.  If  I 
have,  I  hope  that  the  principle  on  which  they  are  constructed 
is  laid  down  with  sufficient  clearness  to  put  the  mode  of  its 
working-out  beyond  a  doubt. 

SAXON  WHEEL. 

65.  I  now  wish  to  supply  a  few  designs  for  combinations 
in  which  these  Saxons,  together  with  other  pieces,  find  a 
place.  The  first  that  I  shall  give  will  be  that  which  is  called 
a  Saxon  wheel  It  consists  of  a  wooden  framework  about 
three  feet  in  diameter,  having  six  spokes,  and  into  three  of 
these  spokes  the  spindles  are  driven  on  which  three  double 
Saxons  are  to  revolve.  On  the  circumference  of  the  wheel, 
cases  are  tied  filled  with  brilliant  fire  made  from  the 
following  formula : — 

Meal-powder  .  .  ,4  parts. 

Steel  filings . 1  part. 

These  cases  may  be  of  the  one-ounce  size,  and  must  burn  hoo 
at  a  time.  This  is  easily  effected  by  connecting  the  mouths 
of  the  cases,  on  opposite  sides  of  the  wheel,  with  quick-match, 
and  then  from  the  tails  of  these  cases  carrying  leaders  to  the 
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heads  of  the  next  two,  and  so  on.  The  number  of  cases  on 
the  circumference  is  not  a  matter  of  importance.  I  have 
drawn  six  in  the  sketch  at  fig.  100.  In  the  centre  should  be 
placed  a  single  triangle-wheel,  the  cases  on  which  may  be  of 
the  “  fixed  case  ”  size,  spoken  of  in  paragraph  41,  but  not 
quite  so  long — five  and  a-half  inches  will  be  found  long 
enough.  The  cases  on  this  triangle-wheel  may  be  filled  with 
the  brilliant  fire.  The  piece  will  then  require — 

6  one-ounce  wheel-cases  in  brilliant  fire. 

3  triangle-wheel-cases  in  brilliant  fire. 

3  double  Saxons,  illuminated  with  colours. 

You  may  make  this  wheel  perform  in  any  manner  that  you 
choose.  I  may,  however,  suggest  one  order  for  its  per¬ 
formance.  I  should  first  light  the  triangle-wheel,  and  let  its 
three  cases  expend  themselves.  This  central  triangle  must 
revolve  upon  the  same  axis  on  which  the  larger  wheel  turns. 
Then  I  should  advise  you  to  fire  the  two  connected  cases  on 
opposite  sides  of  the  large  wheel,  and  let  these  convey  their 
fire  to  the  other  cases  which  follow  them.  When  four  of 
these  cases  are  consumed  (or  rather,  I  should  say,  when  two 
couples  of  these  cases  are  consumed),  fire  the  quick-match 
which  connects  the  illuminated  Saxons. 

You  will  see  that  the  central  triangle  is  a  separate  piece, 
aud  will  not  require  to  be  connected  with  the  other  part  of 
the  design.  The  Saxons  must  be  connected  by  quick-match 
with  one  another,  and  must  have  a  leader  left  by  which  to 
fire  them.  •  The  outside  wheel-cases  must  also  have  a  leader 
by  which  they  can  be  ignited  at  the  proper  moment.  Especial 
care  must  be  taken  that  these  leaders  are  not  too  near  one 
another,  or  you  will  probably  find  your  whole  piece  ignited  at 
one  time,  and  not  in  the  order  which  you  had  intended  it  to 
observe.  The  triangle-wheel  will,  of  course,  be  in  front  of  the 
other  wheel,  and  so  the  fire  from  it  will  not  start  the  other 
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pieces  before  their  time.  The  best  plan  for  igniting  the 
Saxons  at  the  right  moment  is  to  make  a  fuze  to  last  just 
the  time  that  the  two  first  couples  of  wheel-cases  take  to  burn 
out,  and  so  to  convey  its  fire  to  the,  Saxons.  These  fuzes  are 
a  larger  sort  of  portfire,  primed  at  both  ends,  with  a  quick-, 
match  leading  to  and  from  them.  The  fuze  must  be  lighted 
by  the  same  leader  which  fires  the  wheel-cases,  and  if  it  be 
only  of  the  proper  length,  will  when  consumed  pass  its  fire  on 
to  the  Saxons  at  the  proper  time. 

In  the  sketch  at  fig.  100  it  will  be  seen  that  the  cases  at 
A  A  are  to  burn  together ;  those  at  B  B  will  follow  them  j 
and  while  A  A  and  B  B  are  burning,  the  fuze  at  D  is  also 
burning,  and  should  last  precisely  the  same  time.  Then 
when  0  C  take  their  fire  from  B  B,  the  Saxons  take  their 
fire  from  the  fuze  at  D.  I  hope  this  is  intelligible.  I  can 
answer  for  the  beauty  of  the  design  if  properly  carried  out. 
You  may  put  on  the  three  Saxons  a  red,  a  green,  and  a  purple 
fire,  which  will  make  a  good  contrast,  and  you  will  further 
improve  your  piece  by  putting  a  changeable  colour  on  the 
centre  of  the  triangle  wheel.  Put  the  end  of  the  leader  E  in 
such  a  position  that  it  is  not  ignited  by  the  fire  from  the 
triangle. 

There  is  also  a  very  pretty  fixed  piece,  of  more  simple 
construction  than  the  above,  in  which  you  may  use  three 
single  Saxons.  It  consists  of  three  Saxons  illuminated,  and 
three  fixed  cases  of  brilliant  fire.  A  fuze  will  be  found  useful 
in  this  piece  as  in  the  last,  but  you  can  do  without  it  here, 
Connect  the  three  Saxons  with  leaders ;  connect  also  the 
three  fixed  cases  with  leaders,  and  carry  from  these  another 
leader  to  some  point  where  you  can  conveniently  light  it  with 
a  portfire.  Fire  the  Saxons  (which  we  will  suppose  are  single 
ones)  and  let  them  burn  until  one  end  of  each  is  consumed ; 
then  fire  the  fixed  cases  of  brilliant  fire,  which  should  each 
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have  a  report  at  its  end.  A  sketch  of  the  shape  of  this  piece 
is  given  at  fig.  101. 


SAXON  SQUABB. 

66.  The  next  design  that  I  shall  give  is  known  by  the 
name  of  the  Saxon  square.  The  sketch  at  fig.  99  shows 
the  form  of  it.  It  consists  of  a  square  wooden  frame,  used 
diamond-wise — that  is  with  one  of  its  angles  downwards,  and 
not  one  of  its  sides  downwards.  The  pieces  required  to 
mount  it  are  as  follows 

8  brilliant  fixed  cases. 

4  Saxons  illuminated  with  colours. 

1  illuminated  triangle-wheel  for  centre. 

The  framework  may  be  about  30  inches  square.  In  the 
centre  place  a  brilliant  illuminated  triangle  wheel.  A  double 
triangle  will  be  the  best  for  this  purpose,  and  will  make  the 
piece  last  longer.  If  the  Saxons  bum  at  both  ends  at  once, 
they  must  be  fired  with  the  brilliant  fixed  cases ;  but  if  one 
end  only  burns  at  a  time,  the  fixed  cases  may  bum  with  the 
second  halves  of  the  Saxons.  The  fixed  cases  should  all  be 
reported. 

Let  two  of  the  cases  on  the  triangle  wheel  bum  first ;  then 
let  the  colour  in  the  centre  of  the  triangle  take  fire,  and  burn 
with  the  remaining  four  cases  ;  then  let  the  first  halves  of  the 
Saxons  take  fire  when  the  fourth  wheel-case  begins,  and  let 
the  brilliant  cases  come  on  with  the  sixth  of  the  wheel-cases, 
and  with  the  second  halves  of  the  Saxons.  In  this  and  in  all 
other  cases  where  a  triangle,  or  any  wheel  is  employed,  as  a 
centre,  it  must  be  brought  well  forward  so  that  its  fire  will 
not  injure  any  other  part  of  the  piece. 

If  it  be  thought  advisable  to  increase  slightly  the  size  and 
beauty  of  this  piece,  place  three  brilliant  fixed  cases  in  the 
intervals  between  the  Saxons  instead  of  two,  and  let  thena  be 
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fixed  so  as  to  form  a  kind  of  Prince  of  Wales’s  feather  in 
each  ^lace. 

I  now  come  to  a  design  which  I  have  used,  and  can,  there¬ 
fore,  speak  from  experience  of  the  beauty  of  its  effect.  I  em¬ 
ployed  it  at  the  close  of  an  exhibition,  and  I  can  assure  you 
that  it  makes  no  inconsiderable  finale. 

It  consists  of  the  following  component  parts : — 

16  brilliant  fixed  cases  reported. 

4  double  Saxons  illuminated. 

4  five-pointed  stars. 

This  piece  will  be  much  better  if  it  has  a  brilliant  triangle, 
or  double  triangle,  wheel  in  its  centre.  If  a  double  triangle 
be  used,  it  will  begin  first  and  last  out  through  the  perform¬ 
ance  of  the  piece.  The  sketch  given  at  fig.  102  will  speak  for 
itself  as  to  design,  shape,  outline,  &c.,  &c.  But  I  may  as  well 
suggest  in  this  case,  as  I  have  in  the  others,  an  order  for  its 
changes,  or  mutations,  as  the  authorities  delight  to  call  them. 

I  will  suppose  that  you  use  a  brilliant  double  triangle-wheel 
in  the  centre.  This,  of  course,  has  six  small  cases  upon  it, 
and  should  have  also  a  colour  in  its  centre.  Fire  this  wheel 
first,  and  let  two  of  its  cases  be  consumed.  Then  fire  the 
four  coloured  lights  which  are  to  be  substituted  for  the  five- 
pointed  stars.  Two  of  these  coloured  lights  may  be  greeny 
and  two  purple.  Then  when  two  more  of  the  cases  on  the 
triangle  are  burnt  out,  strike  in  the  double  Saxons  and  the 
brilliant  fixed  cases. 

This  piece  will,  of  course,  take  you  some  time  to  make,  and 
wiU  require  some  patience  and  a  good  deal  of  nicety  and  pre¬ 
cision  in  its  arrangements.  But  it  will  fully  repay  you  for  all 
the  pains  that  you  bestow  upon  its  preparation.  I  think  the 
colour  on  the  double  triangle  wheel  had  better  be  purple ; 
those  on  the  Saxons  red ;  the  other  four  colours,  as  I  have 
said,  green  and  purple. 
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At  fig.  103  I  have  drawn  the  wooden  centre  of  a  double 
Saxon  to  show  you  an  easier  way  of  fastening  on  your  colours. 
You  have  sinip’y  to  bore  a  hole  with  a  small  bradawl  through 
the  clay  end  of  the  coloured  light  case,  and  pass  through  it  a 
piece  of  small  soft  iron  or  copper  wire.  The  ends  of  the  wire 
are  then  bent  round  the  wooden  centre,  and  twisted  together' 
tightly  at  the  back. 

Fig.  104  represents  a  settle  proper  for  the  making  of 
Saxons.  It  is  to  be  fixed  or  screwed  into  a  block,  such  as 
I  have  drawn  in  the  illustrations  for  Eoman  candles. 


SERPENT  MINES. 

67.  We  now  come  to  a  very  useful  and  effective  feature  in 
pyrotechnic  displays,  which,  although  rather  short-lived  in  its 
performance,  produces  quite  as  much  aerial  decoration  as  any 
piece  that  can  be  employed.  I  speak  of  the  mine,  whether 
charged  with  serpents  or  crackers. 

It  would  be  difficult  to  find  a  better  single  accompaniment 
to  the  concluding  piece  of  a  small  exhibition  than  a  really 
good  serpent  mine.  But  these  pieces  need  not  necessarily  be 
used  as  accompaniments ;  they  may  also  be  made  up  as 
separate  pieces.  Of  these  combinations  I  shall  speak  here¬ 
after. 

And  first,  for  the  information  of  those  who  do  not  know 
what  a  mine  is,  or  what  its  performance  is,  I  may  say  that  it 
consists  of  a  cylindrical  box,  made  either  of  thick  paper  or 
iron  ;  and  this  box  contains  a  number  of  small  serpents  having 
reports ;  these  serpents  are  placed  in  the  box  in  such  a 
manner  that  their  mouths  may  all  readily  take  fire  at  the 
same  instant,  at  which  instant  they  are  blown  out  of  the  box 
to  the  height  of  fifty  or  sixty  feet  in  the  air,  where  they  be- 
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have  themselves  in  a  most  lively  and  somewhat  eccentric 
manner,  until  a  smart  pop  from  each  brings  their  gambols  to 
a  close  by  turning  their  carcasses  inside  out. 

Now  comes  the  question,  “  How  are  we  to  charm  these 
little  serpents  into  doing  as  we  please  ?  ”  The  following 
answer  to  this  question  will,  I  trust,  leave  nothing  unexplained 
or  diflScult  of  comprehension. 

In  the  first  place,  with  regard  to  the  serpents  themselves,  I 
cannot  think  that  you  will  find  it  worth  your  while  to  be 
troubled  with  the  manufacture  of  them.  The  work  is  dirty, 
troublesome,  and  rather  expensive,  because  you  can  do  nothing 
without  a  choking  apparatus  proper  for  this  purpose,  and 
when  you  set  in  array  against  these  disadvantages  the  very 
low  price  of  the  serpents,  as  you  can  buy  them  of  Mr.  Darby, 
of  98  Eegent  Street,  Lambeth,  which  is,  I  believe,  at  the  rate 
of  three  shillings  per  gross,  primed  and  ready  for  use,  I  think 
you  ■mil  agree  with  me  that  the  best  plan  is  to  wash  your 
hands  altogether  of  their  manufacture,  and  to  buy  them 
where  you  can  depend  upon  their  being  uniformly  good  and 
reasonable  in  price. 

These  serpents  are  generally  about  two  inches  and  three 
quarters  in  length,  and  are  of  a  very  convenient  size  for  the 
purpose.  I  ■will  suppose  that  you  have  provided  yourself  with 
some  of  these,  and  that  you  want  to  make  one  of  such  serpent 
mines  as  can  be  bought  at  the  firework  shops. 

The  first  thing  for  you  to  do  is  to  decide  upon  the  size  of 
mine  that  you  require.  In  my  opinion,  very  small  mines  are 
not  worth  making.  I  should  never  think  of  putting  less 
than  two  dozen  serpents  into  a  mine.  If  you  will  take 
my  advice  you  ■will  determine  upcm  one  or  two  sizes,  and 
keep  to  them;  you  will  find  this  by  far  the  most  con* 
venient  plan. 

The  two  sizes  which  I  should  recommend  are  those  whose 
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cases  are  two  inches  and  a  half  and  three  inches  in  diameter. 
The  latter  will  discharge  three  dozen  serpents,  and  will,  I 
think,  be  found  large  enough  for  all  purposes. 

If  you  want  a  former  round  which  to  make  the  case,  or 
mortar,  as  it  is  called,  of  the  two  and  a  half  inch  size,  you  can 
generally  find  one  ready  made  at  the  draper’s.  They  have 
them  as  rollers  for  silks,  &c.,  and  the  above  is  one  of  their 
sizes.  I  have  found  one  of  these  very  convenient. 

In  the  next  place  you  must  always  keep  your  eye  on  the 
look-out  for  old  odd  pieces  of  thick  brown  paper,  or  sugar 
paper,  or  any  thick  paper  used  for  parcels,  and  turn  them  to 
account ;  any  old  pieces  of  cardboard  may  also  be  worked  in. 
You  will  want  a  case  or  mortar  seven. inches  long,  and  so  well 
pasted  and  closely  rolled  that  you  can  hardly  bend  it  with 
your  fingers.  Do  not  spare  the  paste,  nor  imagine  that  you 
can  dispense  with  the  roller  board.  Well  paste  the  former 
and  all  the  paper,  and  when  you  have  finished  the  mortar,  set 
it  by,  and  do  not  use  it  till  it  is  thoroughly  dry  and  hard,  but 
at  the  same  time  do  not  attempt  to  hurry  the  drying  over,  and 
so  warp  it  and  put  it  out  of  shape. 

You  will  now  have  a  round  hard  cylinder  of  pasteboard, 
open  at  both  ends.  Cut  a  piece  of  deal  or  other  wood,  of  a 
size  that  will  fit  tightly  into  one  of  these  ends,  and  about  an 
inch  thick,  and  glue  it  in,  to  make  a  firm  bottom  to  the  mor¬ 
tar,  so  that  it  has  no  chance  of  coming  out. 

Now  weigh  out  one  ounce  of  common  gunpowder ;  such  as 
is  sold  at  the  shops  at  about  Is.  per  pound  is  quite  good 
enough  for  this  purpose.  Put  this  into  a  piece  of  thin  paper, 
and  make  it  up  into  a  neat  little  flat  circular  parcel  as  shown 
at  fig.  105.  It  should  be  as  nearly  as  possible  the  same  size 
as  the  interior  of  the  mortar.  You  will  find  that  the  mortar 
of  the  two  and  a-half  inch  size  is  capable  of  holding  about 
twenty-eight  serpents.  But,  whatever  sized  former  you  use 
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for  the  mortar,  ascertain  how  many  serpents  will  be  required 
to  fill  it,  remembering  that  they  are  by  no  means  required  to 
fit  in  tightly  ;  that  if  they  are  fitted  in  tightly  your  mortar  is 
pretty  sure  to  be  blown  to  pieces,  which  catastrophe  is  by  all 
means  to  be  avoided.  Having  ascertained  the  number  of 
serpents  required,  tie  them  into  a  bundle  with  cotton.  This 
will  enable  you  to  pass  them  without  any  trouble  into  the 
moHar.  But  before  putting  them  in  take  out  the  centre 
serpent,  and  tie  to  its  neck  a  piece  of  quick-match  in  the 
manner  represented  in  fig.  106.  This  match  is  to  con¬ 
vey  the  fire  to  the  mouths  of  the  serpents,  and  so  on  to 
the  packet  of  powder.  When  the  piece  of  match  has  been 
attached  as  directed  above,  replace  the  serpent  in  the  midst 
of  the  bundle.  Take  notice  that  that  part  of  the  match  which 
projects  beyond  the  mouth  of  the  serpent  is  to  he  uncovered — 
that  is,  is  to  have  its  case  cut  away  from  it. 

Now  in  order  to  insure  the  proper  lighting  of  all  the  ser¬ 
pents,  I  have  adopted  a  plan  which  I  have  always  found  suc¬ 
cessful.  The  usual  plan  is  to  smear  the  flat  side  of  the  packet 
of  gunpowder  with  meal-powder-paste,  and  to  let  the  serpents 
stand  mouth  downwards  upon  this.  I  am  well  aware  that 
many  good  mines  are  made  in  this  way,  but  I  must  think  that 
their  success  is  the  result  rather  of  chance  than  of  anything  else. 
I  have  experimented  a  great  deal  in  this  direction.  I  have 
fired  mines  so  prepared  in  a  place  where  I  have  been  able  to 
pick  up  the  remains  of  the  serpents  after  the  explosion  of  the 
mines,  and  I  have  frequently  found  serpents  that  had  never 
taken  fire  at  all.  And  this  fact  set- me  to  work  upon  discover¬ 
ing  some  new  plan.  I  at  once  hit  upon  the  cause  of  former 
failures,  imagining  them  to  be  due  to  the  too  rapid  ignition 
of  the  powder,  which  had  not  allowed  time  enough  for  the 
fire  to  be  conveyed  to  the  mouths  of  all  the  serpents.  In 
attempting  to  rectify  this,  I  naturally  enough  ran  to  the  other 
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extreme,  and  gave  them  rather  too  long  a  time,  so  that  they 
actually  found  their  way  out  of  the  mortar  by  their  own  force, 
and  the  powder  expended  itself  in  a  mighty  puff  just  when 
they  were  out  of  the  reach  of  its  influence.  Of  course  the 
serpents  only  found  their  way  just  out  of  the  mortar,  and  did 
not  produce  that  lively  effect  in  the  air  which  was  intended. 
So  then  I  had  recourse  to  the  plan  which  I  now  adopt,  and 
which  has  never  failed  me.  I  take  some  circles  of  thin  blue 
paper — such  paper  as  the  pyrotechnists  use  for  making  into 
touch  paper,  which  is  called  thin  blue  double  crown;  these 
circles  I  cut  of  such  a  size  that  they  will  just  pass  into  my 
mortar,  and  I  smear  them  well  over  with  meal-powder-paste 
made  with  meal-powder  moistened  with  thin  starch  or  gum- 
water.  One  of  these  circles  I  place  between  the  packet  of 
powder  and  the  mouths  of  the  serpents.  And  I  find  that  this 
arrangement  just  allows  time  enough  for  the  fire  to  be  con¬ 
veyed  to  all  the  serpents  before  the  packet  of  powder  is  ex¬ 
ploded. 

You  will  now  have  the  three  principal  parts  of  the  mine 
ready  to  put  into  the  pasteboard  mortar.  In  order  to  do  this, 
take  your  bundle  of  serpents  and  hold  them  mouths  xipwards, 
as  represented  at  fig.  107,  and  on  their  mouths  lay  the  primed 
circle  of  thin  paper,  meal-powder  side  downwards.  On  this 
lay  the  packet  of  gunpowder,  with  its  smooth  side  downwards, 
and  its  tied  side  upwards.  Then  taking  the  mortar,  bottom 
upwards,  pass  it  over  the  whole  in  the  way  in  which  an  ex¬ 
tinguisher  is  used.  The  mine,  thus  far  completed,  is  now  to 
be  turned  the  proper  way  upwards,  and  a  knife  or  pair  of 
scissors  passed  into  it  to  divide  the  cotton  which  bound  the 
serpents  together.  Care  must  be  taken  that  this  little  piece 
of  after- work  is  not  forgotten  and  left  undone,  otherwise  your 
serpents  will  come  out  in  a  lump,  and  will  not  be  able  to 
spread. 
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But  now  we  come  to  the  case  which  is  to  play  before  the  • 
mine  is  fired.  This  may  be  a  short  case  of  the  one-ounce 
or  two-ounce  size,  and  may  be  filled  with  the  beautiful 
old  composition  called  spur-fire.  The  composition  for 
this  is — 

Nitre . 18  parts. 

Sulphur . 8  „ 

Lampblack . 6  ,, 

But  there  is  a  great  deal  of  art  in  preparing  this  composition. 
The  ingredients  require  to  be  well-sifted  together,  and  then 
rubbed  together  in  a  large  mortar  with  a  wooden  pestle.  You 
must  have  two  or  three  short  choked  cases  ready  while  this 
pestle  and  mortar  operation  is  going  on,  in  which  to  try  the 
composition  at  different  stages  of  its  progress.  If  the  ingre¬ 
dients  have  not  been  suflSciently  rubbed  with  the  pestle,  very 
few  of  the  beautiful  spur-shaped  sparks  will  be  thrown  out. 

But  if,  on  the  other  hand,  too  much  rubbing  has  taken  place, 
the  composition  will  bum  too  fiercely,  and  will  throw  out  only 
drossy  sparks.  There  is  certainly  a  good  deal  of  patience 
necessary  in  the  preparation  of  this  spur-fire  composition,  but 
when  properly  made  it  will  repay  you  for  all  the  trouble  it 
has  given.  It  is  better  to  make  a  good  large  batch  of  it  at  a 
time.  It  is  said  to  improve  after  being  rammed  into  cases  a 
long  time. 

There  is  only  one  disadvantage  that  I  have  ever  found  in 
this  spur-fire,  and  that  is,  that  much  of  its  beautiful  effect  is 
lost  unless  the  spectators  are  very  close  to  it  when  it  is  fired. 

The  scintillating  sparks  may  be  caught  in  the  hand  without 
danger. 

But  there  are  many  other  compositions  which  will  answer 
very  well  for  the  beginning  case  for  a  mine.  For  instance, 
you  may  use — 
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Meal-powder  . 
Steel  filings  . 


2  parts. 
1  part. 


Or, 


Meal-powder  . 
Iron  borings  . 


2  parts. 
1  part. 


Meal-powder . 4  parts. 

Charcoal . 1  part. 

These  compositions  may  be  rammed  into  either  one-ounce 
or  tWo-ounce  cases,  and  primed  in  the  ordinary  way.  The 
tail-end  of  the  case  must  be  left  open,  in  order  to  insert  the 
end  of  the  match  which  comes  out  of  the  bundle  of  serpents. 

You  will  next  require  a  circular  piece  of  millboard,  of  a 
size  that  will  answer  as  a  lid  to  your  pasteboard  mortar. 
Through  the  centre  of  this  lid  bore  a  hole  with  a  centre-bit 
just  the  size  of  the  case  that  you  mean  to  insert ;  and  when 
j  ou  have  decided  how  far  this  case  shall  project  out  of  the 
lid,  make  a  mark,  and  glue  the  case  into  the  central  hole : 
and  when  you  have  made  the  necessary  connection  between 
the  tail  of  the  fountain-case  and  the  quick-match  from  the 
bundle,  the  lid  is  ready  to  be  pasted  on.  If,  however,  there  is 
any  chance  of  the  mine  being  knocked  about  before  it  is  fired, 
fill  in  the  space  above  the  serpents  with  waste  paper,  or,  still 
better,  with  common  wadding,  ichich  does  not  hum. 

It  only  remains  now  to  paste  a  strip  of  thin  paper  neatly 
round  the  top  of  your  mortar,  so  as  to  secure  the  lid,  and 
then  to  put  some  touch-paper  to  your  fountain-case,  and  the 
piece  is  ready  for  firing. 

There  is  another  way  of  making  these  mines  which  you 
can  adopt  if  you  please.  Instead  of  using  a  short  fountain- 
case,  a  long  one  is  employed  which  will  reach  down  to  the 
smeared  meal-powder  pad.  This  case  has,  of  course,  to  pass 
through  the  bundle  of  serpents,  and  so  takes  up  a  good  deal 
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of  room  among  them.  If  you  employ  a  long  case  of  this 
ind,  you  wiU  find  it  best  to  use  one  of  the  sparMing  com¬ 
positions  given  above,  ayid  not  the  spur-fire;  or,  at  aU  events 
if  the  spur-fire  is  used,  only  half  fill  the  case  with  it.  It  is  a 
slow-burning  coniposition,  and  answers  much  better  in  short 
cases  of  larp  calibre  than  in  long  cases  of  small  bore. 

For  a  mine  two  inches  in  diameter  the  charge  of  powder 

should  be  three-quarters  of  an  ounce.  The  mortar  should 
be  about  six  inches  high. 

^  For  a  mine  two  and  a-half  inches  in  diameter,  and  seven 
inches  high,  the  charge  of  powder  should  be  one  ounce. 

^  For  a  mine  three  inches  in  diameter,  and  eight  inches 
high,  the  charge  should  be  an  ounce  and  a-half. 

But  I  must  now  proceed  to  tell  you  of  another  way  of 
making  mines  for  exhibition  purposes  which  can  be  fired  at 
any  given  moment.  These  are  fired  from  iron  mortars.  One 
of  these  mortars  will  last  a  lifetime.  The  size  that  I  use  is 
that  which  has  a  diameter  of  three  inches.  The  mortar  is 
made  of  thick  sheet-iron,  rivetted  firmly  into  the  form  of  a 
cylinder,  with^  an  iron  ring  round  its  mouth,  and  a  wood 
block  screwed  into  its  other  end  for  a  foot.  This  mortar  has 
a  clear  depth  of  eight  inches  inside,  and  is  capable  of  throw¬ 
ing  three  dozen  serpents.  The  exterior  of  the  iron  cylinder 
is  bound  round  with  cord,  which  is  supposed  to  give  it  great 
additional  strength.  So  much  for  the  mortar  from  which 
these  exhibition  mines  are  fired.  The  serpents,  powder,  &c 
are  contained  in  paper  bags,  and  have  a  projecting  piece  of 
match  by  which  they  are  fired.  I  have  a  solid  cylinder  of 
wood,  six  inches  long,  and  two  and  three-quarter  inches  in 
diameter,  upon  which  I  make  my  paper  bags  for  these  mines 
A  former  of  this  size  makes  a  bag  that  will  contain  the  three 
dozen  serpents,  and  will  at  the  same  time  pass  easUy  into  the 

mortar.  The  powder,  meal-pad,  serpents  and  quick-match 
12"^2  - 
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are  to  be  put  in  precisely  in  the  same  manner  as  that  directed 
above  :  tbe  powder  packet  at  the  bottom,  of  course,  tben  the 
meal-pad,  then  the  serpents.  After  all  are  inclosed,  feel  with 
the  fingers  for  the  string  that  ties  the  serpents  together,  and 
cut  through  the  paper  of  the  bag  and  this  string  to  liberate 
them.  Your  mine  will  then  be  ready  for  firing.  Any 
number  of  these  bags  can  be  fired  one  after  another  from 
the  same  iron  mortar. 

You  will  find  a  sketch  of  a  pasteboard  mortar  at  fig.  108, 
showing  its  contents  and  the  fountain-case.  You  will  find 
also  a  sketch  of  an  iron  mortar,  fig.  109,  and  bag  and  ser¬ 
pents,  fig.  110;  such  as  I  use,  which  is  by  far  the  most 
convenient  way  of  exhibiting  serpent  mines. 

CJRACKEB  MINES. 

68.  We  will  now  proceed  to  speak  of  cracker  mines,  another 
very  effective  item  in  exhibition  pyrotechny.  With  regard  to 
the  crackers  that  are  employed  for  this  purpose,  I  cannot 
think  that  you  will  economise  at  all  by  trying  to  make  them 
yourselves.  In  order  to  make  them  all  of  one  uniform  size 
and  shape — and  these  points  must  be  attended  to  particularly 
in  the  manufacture  of  crackers  for  mines,  otherwise  you  will 
be  unable  to  pack  them  properly  in  the  bags  or  mortars — a 
considerable  amount  of  apparatus  of  rather  an  expensive 
kind  is  required,  and  is  in  fact  indispensable.  The  money 
laid  out  in  the  purchase  of  this  apparatus  would  furnish  you 
with  many  grosses  of  mine  crackers.  If  you  will  be  advised 
by  me,  you  will  purchase  them  of  Mr.  Darby,  whose  crackers 
for  this  purpose  are,  in  my  opinion,  exceedingly  good.  The 
only  difference  between  mine  crackers  and  those  usually  sold 
at  the  shops  for  the  5th  of  November  is  in  their  priming. 
Instead  of  having  touch-paper,  at  which  they  are  lighted,  a 
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piece  of  bare  quick-match  is  left  projecting  from  the  mouth, 
which,  of  course,  takes  fire  very  readily. 

The  mortars  used  for  throwing  crackers  differ  from  those 
employed  for  throwing  serpents  in  being  square  instead  of 
round.  T  shall  speak  only  of  one  size  of  cracker  mortar, 
because  you  can  at  your  pleasure  fire  from  it  any  number  of 
crackers  from  one  dozen  to  four  dozen  by  adopting  my  plan  of 
packing  them.  If  you  are  about  to  use  a  pasteboard  mortar, 
you  must  have  a  square  former  made,  two  inches  and  three- 
quarters  square  and  six  inches  long.  Upon  this  former  make 
a  very  strong  mortar  with  well-pasted  cardboard  and  thick 
paper,  and  let  it  be  thoroughly  dry  before  you  use  it.  Glue 
into  one  end  of  it  a  piece  of  wood  an  inch  thick  for  a 
bottom. 

You  will  now  require  just  the  same  kind  of  packet  of  gun¬ 
powder  as  was  spoken  of  under  the  head  of  serpent  mines. 
This  packet  may  contain  an  ounce  and  a-half  of  common 
powder.  Put  it  into  the  bottom  of  the  mortar,  flat  side 
upwards  ;  then  put  a  piece  of  thin  paper,  smeared  over  with 
meal-powder  paste,  meal  powder  side  upwards,  and  then 

proceed  to  put  in  your  crackers  in  the  following  way : _ You 

will  find  two  dozen  a  very  good  number  for  cracker  mortars 
of  this  size.  I  frequently  use  three  dozen,  but  this  is  not 
necessary,  I  will  suppose  that  you  have  determined  to  use 
two  dozen.  Take  six  of  these;  pack  them  side  by  side,  so 
that  their  primed  mouths  are  arranged  in  a  line  ;  tie  them  in 
this  position  with  a  piece  of  cotton  ;  make  four  of  these 
packets  containing  six  crackers ;  now  put  them  into  the  mortar 
in  such  a  way  that  the  projecting  pieces  of  quick-match  are  all 
turned  inwards,  as  shown  in  the  drawing  at  the  page  of  illus¬ 
trations.  The  crackers  will,  of  course,  all  be  lying  on  their 
sides.  Now  down  the  centre  of  this  arrangement  lay  three  or 
four  pieces  of  bare  quick-match,  which  shall  be  in  immediate 
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juxtaposition  to  all  the  primed  mouths  of  the  crackers,  and 
which  shall  reach  down  to  the  meal-powder  pad.  Thus  you 
will  infallibly  insure  the  lighting  of  all  the  crackers  before  the 
charge  of  powder  takes  fire  at  the  bottom. 

Over  this  mine,  and  as  an  introduction  to  it,  you  can,  if  you 
please,  place  a  fountain  case,  as  with  the  serpent  mines,  gluing 
it  into  the  centre  of  the  lid  of  the  mortar,  and  connecting  its 
tail  end  with  the  crackers  below. 

But  the  most  useful  plan  for  exhibition  purposes  is  to  have 
an  iron  mortar  for  these  mines,  made  about  two  inches  and 
three-quarters  square  (interior  measurement),  and  six  inches 
in  depth.  Iron  mortars  should  have  a  very  substantial  foot 
of  wood.  If  an  iron  mortar  is  employed  for  cracker  mines 
you  must  have  a  wooden  former  made,  about  two  and  a-half 
inches  square  and  six  inches  long,  on  which  to  form  the  paper 
bags  that  are  to  contain  your  powder,  crackers,  &c.  The 
arrangement  of  the  contents  of  these  bags  is  precisely  the 
same  as  that  recommended  for  the  filling  of  the  ‘pasteboard 
cracker  mortars,  except  that  of  course  a  piece  of  quick-match 
must  be  left  projecting  from  the  top  of  the  bag  by  which  the 
whole  is  fired.  Take  especial  notice  that  after  placing  the 
parcels  of  crackers  in  the  bags,  as  directed  above,  the  cotton 
which  binds  each  parcel  must  be  cut  so  as  to  liberate  the 
crackers,  otherwise  you  will  have  four  parcels  of  crackers  in¬ 
stead  of  twenty-four  crackers  making  their  appearance  at  the 
explosion  of  your  mine. 

In  the  page  of  illustrations,  fig,  108  represents  a  section  of 
a  pasteboard  serpent  mine  ;  aa,  the  fountain-case ;  hb,  the  ser¬ 
pents  ;  c,  the  meal-pad  ;  d,  the  packet  of  powder ;  ee,  the 
match  passing  from  the  fountain-case  through  the  bundle  of 
serpents  ;  /,  the  wooden  block  at  the  bottom  of  the  mortar  ; 
yy,  the  lid.  109  represents  an  iron  serpent  mortar.  110 
represents  a  mine  bag  for  firing  from  an  iron  mortar.  Ill 
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represents  the  arrangement  of  crackers  in  a  cracker  mine. 
The  drawing  will  be  found  about  the  right  size,  and  crackers 
packed  in  this  manner  cannot  fail  to  light. 


FIVE-POINTED  STAB. 

69.  The  cases  are  made  upon  the  same  “  former  ”  on  which 
the  quarter-pound  rocket  cases 
are  rolled.  They  consist  of  a 
piece  of  701b.  brown  paper  and 
a  piece  of  imperial  board.  The 
sheet  of  brown  paper  is  cut  into 
strips,  as  represented  in  the 

annexed  diagram,  by  which  it  I  I  1  I  I  I 

will  be  seen  that  each  sheet  fur-  - - 

nishes  enough  paper  for  six  cases. 

The  imperial  board  should  be 

divided,  as  shown  in  the  follow- - - - 

ing  sketch,  112,  into 

twelve  equal  strips — 

thus  :  so  that  two  1111 _ _ _ 

sheets  of  701b.  brown  Fig.  112. 

paper  and  one  of  imperial  board  will  give  material 
for  one  dozen  cases  for  five-pointed  stars.  The 
paper  and  board  must  be  well  pasted,  and  the 

rolling-board  used  unsparingly,  as  cases  for  this 
purpose  cannot  be  too  strong  and  hard. 

The  common  plan  for  filling  these  cases  with 
composition  is  simply  to  put  them  on  the  same 
settle  on  which  quarter  pound  tourbillons  are 

rammed,  and  to  drive  into  the  lower  end  of  them 
Fig.  113  about  half  an  inch  of  clay,  very  solid,  and  to  ram 
in  the  composition  upon  this  until  it  rises  to  such  a  height 
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as  will  enable  the  star  to  bum  as  long  as  the  piece  or  pieces 
with  which  it  has  to  keep  time.  But  I  think  a  much 
better  plan  is  the  following : — Procure  a  turned  drift  of 
box,  or  some  hard  wood,  about  five  inches  long  in  its  straight 
part,  with  an  end  as  represented  at  fig.  113.  Put  a  ladleful 
of  clay  into  the  case  when  it  is  upon  the  settle  (the  ladle 
used  for  filling  quarter-pound  rockets  is  meant),  and  drive 
down  the  clay  with  the  conical  end  of  the  drift,  by  which 
means  you  will  have  a  hollow  clay  cone  formed  in  the  end 
of  the  case.  Now  ram  in  your  composition,  which  may 
be  made  from  either  of  the  following  formiJas : — 


FOR  FIVE-POINTED  STABS. 

No.  1. 

Nitre  . 

.  .  .  .  16  parts. 

Sulphur 

«...  6 

Meal-powder 

•  •  •  •  *4 

yy 

Antimony  . 

.  2 

yy 

No.  2. 

Nitre  . 

.  IG 

yy 

Sulphur 

•  .  •  •  8 

yy 

Meal-powder 

.  .  .  .  G 

y* 

Antimony 

•  •  •  •  4 

yy 

- 

No.  3. 

Nitre  . 

•  .  .  *16 

yy 

Sulphur 

.  8 

yy 

Meal-powder 

•  •  •  •  .4 

yy 

Antimony 

»> 

•  «  •  •  O 

yy 

It  will  be  best  to 

decide  first  of  all  which  of 

these  com- 

positions  you  prefer,  and  to  keep  to  that,  remembering  that 

five-pointed  stars  are 

never  used  singly,  but  only 

as  parts  of 

compound  piece^  and  that,  in  order  to  produce  their  proper 
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effect,  they  ought  to  last  just  for  a  certain  time  and  no  longer. 
By  keeping  to  one  of  the  compositions  given  above,  you  will 
be  able  to  time  them  better.  I  cannot  give  any  directions  for 
the  quantity  of  composition  to  be  driven  in — this  must  depend 
entirely  upon  the  part  which  it  is  intended  that  the  stars, 
should  play  in  the  piece  for  which  they  are  made,  and  can  be 
decided  only  by  actual  experiment.  The  composition  will  not 

require  to  be  driven  very  hard. 

You  will  by  this  time  be  beginning  to  wonder  how  a  case 
filled  in  the  manner  described  above  is  to  make  a  five-pointed 
star.  Well,  there  is  no  great  difficulty  in  achieving  this  end. 
Provide  yourself  with  a  gimlet  which  will  make  a  hole  about 
one-eighth  of  an  inch  in  diameter,  or  rather  more  ;  also  with 
a  pair  of  compasses  the  legs  of  which  can  be  secured  at  certain 
distances  from  one  another.  Let  the  points  of  the  compasses 
be  exactly  such  a  distance  apart  that  they  will  represent  one 
fifth  of  the  exterior  circumference  of  the  case — that  is,  so  that 
they  will  exactly  go  round  the  case  in  five  strides,  finishing  at 
the  point  from  whence  they  started.  When  you  have  thus  ad-, 
justed  your  compasses,  make  them  perform  their  five-stage 
journey  romid  that  part  of  the  case  inside  which  is  the  hollow 
clay  cone,  about  half  way  between  the  point  and  base  of  the 
cone,  and  wherever  the  points  of  the  compasses  touch,  there 
make  a  mark  by  pressing  the  point  into  the  case.  You  will 
thus  have  divided  the  circumference  of  the  case  into  five  equal 
parts.  Now  at  each  mark  made  by  the  compasses  bore  a  hole 
frently  with  your  gimlet,  which  should  be  a  sharp  one,  taking 
care  that  you  only  bore  through  the  case  and  the  clay,  and 
disturb  the  composition  as  little  as  possible..  In  order  to 
prime  the  case,  fill  the  hollow  at  the  end  of  it,  which  was 
occupied  by  the  top  of  the  settle,  with  wetted  meal-powder, 
and  when  this  is  dry,  pass  across  it  a  piece  of  bare  quicks 
match,  the  ends  of  which  should  be  long  enough  to  be  tucked 
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into  two  of  the  gimlet-holes,  and  which  will  convey  the  fire 
from  the  priming  to  the  composition  inside  the  case.  Then 
cut  some  pieces  of  thin  paper  (such  as  double  crown)  three 
inches  wide,  and  long  enough  to  go  twice  round  the  case,  and 
paste  one  of  these  on  the  case  just  below  the  gimlet-holes,  so 
that  the  paper  covers  tip  gimlet-holes,  priming,  i^atch,  and 
all,  and  projects  an  inch  and  a  half  or  thereabouts  beyond 
the  primed  end  of  the  case.  This  projecting  paper  serves 
to  contain  the  end  of  the  encased  match  which  is  to  connect 
the  five-pointed  star  with  other  pieces. 

The  best  method  of  fixing  these  stars  on  the  frames  for 
Which  they  are  required  is  to  have  projecting  from  the  frames 
Wooden  pegs  of  such  a  size  that  the  unprimed  end  of  the  case 
can  be  squeezed  tightly  over  them  or  glued  on  to  them.  I 
should  have  stated  that  when  the  proper  amount  of  composi¬ 
tion  has  been  inserted,  a  little  clay  should  be  driven  on  the 
top  of  it  for  the  sake  of  security,  and  there  should  be  not  less 
than  three-quarters  of  an  inch  of  unoccupied  case  beyond  this 
clay.  Into  this  unoccupied  space  the  pegs  mentioned  above 
should  be  fixed. 


Five-pointed  star-cases  must,  of  course,  be  placed  horizon¬ 
tally,  with  their  primed  end  to¬ 
wards  the  spectators ;  and  when 
fired  they  will,  or  should,  present 
an  appearance  of  this  kind,  the 
burning  composition  protruding 
its  tongues  of  white  fiame  through 
the  holes  made  by  the  gimlet. 

In  your  anxiety  not  to  disturb 
Fig.  114.  composition  with  the  gimlet, 

do  not  run  into  the  other  extreme,  and  leave  the  clay  unbored. 
And  see  that  there  is  suflScient  clay  beyond  the  point  of  the 
cone  to  prevent  the  combustion  from  finding  vent  there. 
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The  object  of  the  conical  clay  head  to  the  case  is  that  the 
fire  may  not  bum  the  holes  larger.  If  the  holes  were  simply 
bored  through  the  paper  case  they  would  be  burnt  much 
larger  than  they  were  originally  made.  Nevertheless,  if  it  be 
thought  too  troublesome  to  make  the  hollow  clay  cones,  as  I 
have  suggested,  a  very  fair  five  pointed  star  may  be  made  by 
driving  in  a  flat  end  of  clay,  and  boring  just  below  it  into  the 
composition. 

It  is  possible  to  make  the  cases  for  five-pointed  stars  of  iron 
tubing,  such  as  ordinary  gas-tubing,  about  the  same  size  in 
bore  as  the  paper  cases,  the  manufacture  of  which  I  have 
described  above.  Half-a-dozen  iron  cases,  open  at  both  ends, 
with  the  five  holes  drilled  at  equal  distances  round  their  cir¬ 
cumference,  and  about  an  inch  from  the  end,  will  be  found 
very  handy,  because  they  are  indestructible,  can  be  used  any 
number  of  times,  and  after  use  have  only  to  be  laid  in  hot 
water,  and  they  can  be  washed  as  clean  as  when  new.  It  will 
be  necessary  to  tie  something  round  the  holes  while  the  com¬ 
position  is  being  driven  in.  The  ends,  of  course,  are  made 
with  clay. 

But  let  me  here  caution  you  to  be  very  careful  in  the  use 
of  iron  cases.  If  quicker  compositions  than  those  given  above 
are  employed,  there  is  danger  of  the  case  being  blown  to 
pieces.  If  this  should  happen  it  would  result  in  the  most 
serious  injury  to  any  one  who  might  be  in  its  way.  And 
therefore  it  will  be  advisable,  if  you  think  of  using  iron  cases, 
to  fire  your  experimental  five- pointed  star  at  a  great  distance 
from  where  you  stand,  taking  care  that  no  one  is  near  it.  It 
will  probably  go  well ;  but  there  is  a  risk  attending  the  use 
of  iron  cases  which  makes  them  less  safe  than  those  made  of 
paper  and  board. 

I  trust  that  these  directions  will  enable  you  to  prepare  a 
satisfactory  five-pointed  star. 
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It  now  remains  for  me  to  furnisli  you  witli  some  designs 
for  exhibition  pieces,  and  to  describe  the  manner  in  which 
they  are  to  be  made  up. 

EXHIBITION  PIECES. 

70.  If  it  be  thought  desirable  to  have  ready  a  variety  of 
frames  which  can  be  fitted  up  at  a  moderately  short  notice, 
some  of  the  following  will  be  found  useful,  and  capable  of 

being  mounted  with  fireworks  in  many  effective  ways  : _ 

In  the  first  place  there  is  the  large  vertical  wheel,  the  frame 

^  of  which  is  described  at  fig. 

^  115.  This  should  be  not  less 

than  four  feet  in  diameter,  and 
should  turn  on  an  iron  spindle 
made  of  three-eighths  of  an 
inch  rod.  The  following  is  a 
good  useful  sort  of  spindle  for 
large  wheels  (fig.  116),  being 
very  steady  and  easily  fixed  to 
your  post.  A  A  represents  the 
post,  which  should  be  ten  feet 
out  of  the  ground.  BB  repre¬ 
sents  the  spindle,  which  has  an 
iron  collar  at  C  and  a  large 
The  collar  is  fixed  to  the  spindle,  and 
The  thumbscrew  is 


thumbscrew  at  DD. 
is  placed  against  the  face  of  the  post 
screwed  up  tightly  at  the  back  of  the  post,  and  keeps  the 
spindle  firmly  in  position.  The  other  end  of  the  spindle  may 
be  “  tapped  ”  for  a  short  distance,  and  have  a  small  “nut  ”  to 
fit  it,  in  order  to  keep  the  wheel  from  working  off ;  this,  how¬ 
ever,  is  not  of  much  importance,  as  a  piece  of  cork  tied  on 
will  do  as  well. 

The  wheel  should  have  a  nave  of  hard  wood,  through  which 
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a  hole  is  bored  to  admit  the  spindle.  And  in  the  case  of  all 
vertical  -wheels,  it  should  be  borne  in  mind  that  they  -will 
revolve  much  more  lightly  and  easily  if  the  spindle  does  not 
touch  the  -wood  of  the  nave  at  all,  but  -works  through  two 
iron  or  brass  plates,  fastened  one  on  the  back  and  the  other 
on  the  front  of  the  nave,  and  having  holes  drilled  in  them  of 
a.  size  proper  to  admit  the  spindle  -without  too  mu'ch  “  play. 
The  -working  of  a  large  wheel  will  be  very  much  more  satisfac- 
-tory  if  this  plan  be  adopted,  and  the  wood  of  the  nave  be  not 
allowed  to  touch  the  spindle  at  all. 

For  a  wheel  of  four  feet  in  diameter  there  should  be  six 
spokes,  to  the  ends  of  which  is  fastened  a  strong  ash  or  beech- 
wood  hoop.  There  should  also  be  another  wooden  hoop  six 
inches  nearer  to  the  centre  of  the  wheel,  as  is  shown  at  fig. 
115.  The  pieces  with  which  I  have  there  represented  the 
wheel  as  fitted  up  are  as  follow : — 

Cl  (I  (t  d  are  twelve  brilliant  reported  “  fixed  cases,  which, 
as  will  be  remembered,  are  cases  having  an  interior  bore  of 
seven-sixteenths  of  an  inch,  and  reported  with  a  gun-chargc 
of  powder  at  their  end,  and  filled  with  brilliant  fire.  Each  of 
these  is  fastened  to  the  two  outer  wooden  hoops  at  a  slight 
angle,  and  all  their  mouths  are  connected  with  quick-match, 
the  end  of  which  is  to  be  brought  to  the  bottom  of  the  wheel 
and  tied  to  the  post  which  carries  the  wheel.  This  tying  will 
have  the  effect  of  steadying  the  wheel  until  the  time  arrives 
for  firing  the  fixed  cases. 

B  B  B  B  six  triangle  wheels,  the  turning  cases  of  which 
are  filled  with  brilliant  fire,  and  carrying  each  a  colour.  The 
cases  need  not  be  larger  in  diameter  than  the  “  fixed  cases  ” 
mentioned  above.  In  my  sketch  I  have  described  them  as 
double  triangle  wheels,  but  the  artist  must  decide  for  himself 
whether  they  shall .  be  double  or  single-— t.e.,  whether  they 
shall  have  six  or  three  cases  apiece. 
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In  front  of  the  ,nave  of  the  wheel  is  placed  a  much  smaller 
vertical  wheel  (C7)  on  the  same  spindle.  This  may  be  made 
to  carry  six  turning  cases  of  brilliant  fire,  and  as  many  colours 
as  you  think  proper.  The  cases  may  be  made  to  burn  singly 
or  doubly  {i.e.,  two  cases  at  a  time  upon  opposite  sides  of  the 
wheel). 

Supposing  the  wheel  represented  at  fig.  115  to  be  mounted 
with  one  smaller  central  vertical  wheel,  with  six  cases  and 
colours,  six  small  brilliant  single  triangle  wheels  with  colours, 
and  twelve  brilliant  reported  fixed  cases,  the  way  in  which  it 
should  be  fired  is  this  : — Connect  together  by  quick-match  all 
the  single  triangle  wheels,  and  let  the  end  of  this  match 
be  secured  where  it  can  be  found  with  readiness,  and  where 
also  it  is  out  of  tlie  reach  of  sparks.  I  will  now  suppose 
the  cases  on  the  central  wheel  to  bum  singly,  in  which 
case  fire — 

Istly.  The  central  wheel,  and  when  three  of  its  cases  are 
all  but  burnt  out,  put  your  port-fire  to — 

2ndly.  The  match  which  is  to  start  the  six  single  triangle 
wheels.  When  these  are  half  burned  out  {i.e.,  when  about  a 
case  and  a-half  is  consumed  on  each)  fire — 

3rdly.  The  quick-match  which  connects  all  the  reported 
fixed  cases  on  the  circumference  of  the  wheel,  and  you  will 
then  have  a  revolving  piece  of  fire  nearly  twelve  feet  in  dia¬ 
meter,  of  which  the  sketch  at  fig.  119  is  intended  to  give  you 
an  idea. 

The  framework  of  this  piece  is,  as  you  will  at  once  see, 
capable  of  being  fitted  up  in  many  other  ways.  For  instanoe, 
instead  of  triangle  wheels,  you  might  use  Saxons ;  instead  of 
a  central  illuminated  vertical  wheel,  you  might  have  a  six- 
pointed  star  in  white  lance  work.  In  fact,  there  is  hardly 
an/  limit  to  the  variety  which  might  be  produced  if  the  artist 
will  only  acquaint  himself  with  the  value  and  adaptability  of 
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the  single  pieces  which  are  treated  of  in  the  former  numbers 
of  this  series  of  papers. 

We  now  come  to  the  last  page  of  illustrations,  where  is 
described  a  set-piece  known  by  the  name  of  the  lattice-work 
piece  (fig.  121).  This  may  be  made  either  with  24  brilliant 
reported  fixed  cases  and  6  coloured  fires,  or  with  36  fixed 
cases  and' 9  coloured  fires.  The  sketch  is  made  to  represent 
the  arrangement  as  it  should  be  for  36  cases  and  9  colours. 

If  used  with  only  24  cases,  and  6  colours  or  five-pointed  stars, 
it  will  be  a  large  piece,  and  quite  effective  enough  for  a  display 
of  ordinary  pretensions.  It  is  made  by  fastening  brilliant 
reported  fixed  cases  to  squares  of  wood,  and  fixing  these  squares 
at  equal  distances  from  one  another,  so  that  the  fire  from  tha 
cases  represents  lattice-work. 

Provide  for  this  purpose  as  many  squares  as  you  require, 
half-an-inch  thick  and  seven 
inches  square.  To  each  of  these 
fasten  the  reported  ends  of  four 
brilliant  fixed  cases  by  boring 
holes  on  each  side  of  the  cases 
through  the  wood,  and  fasten 
ing  them  by  means  of  wire  or 
string  in  their  places.  In  the 
centre  of  each  square  fasten 
either  a  coloured  case  or  a  five- 
pointed  star.  Each  square, 
when  mounted,  will  be  like  the 

adjoining  sketch. 

The  distance  from  one  another  at  which  these  wooden 
squares  should  be  fixed  must  depend  upon  individual  taste ; 
you  must  remember  that  the  farther  apart  you  fix  your  up. 
right  posts  in  the  ground  the  longer  the  ^sts  must  be,  as  you 
cannot  spread  the  piece  sideways  without  increasing  its  height, 
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A  good  distance  apart  for  the  posts  will  be  three  feet  six 
inches.  If  this  distance  be  observed,  and  nine  squares  are 
used,  you  will  require  posts  ■  at  least  fifteen  feet  out  of  the 
ground  ;  but  if  six  squares  are  used,  which  I  think  you  will 
find  effective  enough,  posts  twelve  feet  out  of  the  ground  will 
be  sufficiently  high.  At  fig,  121  you  will  see  that,  for  ad¬ 
ditional  effect,  I  have  placed  at  the  top  of  the  two  side-posts 
large  gerbes.  I  should  make  these  certainly  not  smaller  than 
The  quarter-pound  size,  and  as  long  as  the  fixed  cases 
employed.  Fill  them  with — 

Meal-powder . 3  parts. 

Iron-borings . 1  part. 

These  gerbes  must  be  connected  by  quick-match  with  the 
squares  which  are  on  the  same  posts  with  them.  At  the  top 
lof  the  central  post  I  should  place  either  a  “simple  horizontal” 
or  a  “  capricious  ”  wheel,  the  manufacture  of  which  I  described 
in  my  paper  on  wheels.  The  capricious  wheel  will  be  the 
most  effective. 

In  order  to  prepare  the  piece  for  firing,  bring  all  the  pieces 
of  match  which  are  to  convey  the  fire  to  the  brilliant  squares 
and  gerbes  to  a  point  in  the  centre  of  the  piece,  leaving  them 
long  enough  to  be  tied  together  in  a  bundle  round  the  case  of 
the  match.  Beyond  the  point  where  the  match-cases  are  all 
tied  together  leave  at  least  six  inches  of  each  quick-match 
bare,  and  tie  these  bare  pieces  together  in  one  or  two  places. 
Unless  this  precaution  is  taken,  some  of  your  squares  will 
have  a  good  chance  of  not  being  fired  at  all.  But  by  this 
means  they  can  hardly  misfire.  The  object  is  to  give  all  the 
bare-ends  of  match  time  to  take  fire  before  the  fire  reaches  the 
covered  part  of  any  of  the  matches. 

Fig.  121  will  give  you  some  idea  as  to  what  the  lattice- 
■work  piece  should  look  like  before  it  is  fired.  To  fire  it,  light 
192 


EXHIBITION  PIECES 


first  tlie  piece  of  (^uick-matcli  which  hangs  from  the  capricious 
wheel.  .  When  four  cases  on  this  wheel  are  burnt  out,  light 
the  collected  ends  of  quick-match  in  the  centre  of  the  lattice- 
work.  These  ends  must  on  no  account  he  exposed  until  they  are 
to  be  fired;  therefore  some  paper  must  be  wrapped  round 
them,  which  can  easily  be  removed.  At  once  your  brilliant 
cases,  stars,  and  gerbes  will  be  ignited,  and  will  burn  while 
the  remainder  (which  is  the  best  part)  of  the  capricious  wheel 
is  going  through  its  revolutions.  You  will  then,  if  all  goes 
light,  have  such  a  piece  as  is  represented  at  fig.  1 22. 

My  next  illustration  shows  a  simple  but  beautiful  piece, 
having  for  its  centre  a  wheel  such  as  I  have  described  in  my 
papers  on  coloured  lights,  lances,  &c.,  and  consisting  of  four 
double  triangles  executed  in  white  lances,  and  a  large  four- 
pointed  star  in  brilliant  fire.  Fig.  123  represents  the  frame¬ 
work  mounted,  as  it  appears  before  firing.  This  framework 
is  simply  four  arms,  made  of  deal,  and  fastened  into  a  solid 
centre  ;  the  arms  may  be  five  feet  long.  At  the  extremities 
of  these  arms  are  fastened  four  double  triangles  made  of  deal 
lath  or  any  light  material.  Upon  these  little  frames  fasten 
white  lances,  by  driving  in  short  pieces  of  iron-wire  into  the 
woodwork,  and  after  boring  the  closed  end  of  the  lances  with 
a  very  small  awl,  sticking  a  lance  upon  every  wire-pin  with 
the  mixture  of  glue  and  red-lead  recommended  in  former 
papers.  Then  clothe  the  double  triangles  with  quick-match 
in  the  usual  way,  and  connect  them  all.  In  the  next  place 
fasten  on  each  of  the  arms,  at  a  suitable  distance  from  the 
centre  of  the  piece,  two  reported  brilliant  fixed  cases,  in  the 
manner  indicated  in  the  sketch  ;  clothe  these- with  match,  and 
connect  them. 

For  the  centre  of  the  piece  take  the  wheel  with  dangling 
colours,  explained  under  the  head  of  coloured  lights,  and  fit  it 
up  carefully.  The  piece  will  thus  be  ready  to  be  fixed  to  its 
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post.  To  do  this  you  will  require  an  iron  spindle  something 
like  the  one  I  have  recommended  for  the  four-feet  vertical 
wheel,  with  this  difference— that  the  framework  of  our  present 
piece  must  not  revolve,  but  remain  stationary ;  the  centre 
wheel  alone  is  to  revolve,  which  it  will  do  well  enough  on 
such  a  spindle.  But  remember  that  all  vertical  wheels  used 
as  centres  to  large  pieces  must  he  brought  well  forward  before 
the  rest  of  the  piece,  otherwise  the  sparks  from  them  will  fire 

the  other  parts  before  their  time. 

I  will  now  suppose  that  you  have  the  piece  represented  at 
fig.  123.  You  must  first  start  the  central  wheel,  which  should 
be  connected  by  match  with  the  triangles  at  the  extremities 
of  the  arms.  These  will  then  burn  together  until  a  case  and 
a-half  of  the  central  wheel  is  consumed,  at  which  time  strike 
in  the  eight  brilliant  fixed  cases,  and  this  done  your  piece  wfil 

take  the  form  represented  at  fig.  124. 

We  now  come  to  the  last  of  my  designs,  by  which  is  repre¬ 
sented  at  fig.  117  a  large  set-piece  worthy  of  proving  a  finale 
to  any  exhibition,  and  at  the  same  time  by  no  means  difficult 
of  preparation. 

The  framework  of  this  piece  consists  of  a  solid  wooden 
centre,  into  which  are  secured  six  arms  made  of  deal,  in  such 
a  manner  that  they  are  like  the  spokes  of  a  large  wheel  in 
their  arrangement.  The  arms  for  this  piece,  and  for  that 
represented  in  fig.  123,  should  be  five  feet  in  length,  two  inches 
in  width,  and  an  inch  full  in  thickness.  For  the  sake  of 
economy  I  think  you  wiU.find  it  well  to  make  one  centre  do 
for  both  these  pieces,  by  having  grooves  cut  in  one  side  of  it 
to  hold  six  arms,  and  in  the  other  side  for  four,  as  you  would 
never  require  both  these  pieces  in  the  same  exhibition.  The 
grooves  in  my  framework  are  about  half-an-inch  deep  on  each 
side  of  a  circular  flat  centre  of  oak,  two  inches  in  thickness 
and  twelve  inches  in  diameter  ;  they  impart  greater  steadiness 
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to  the  arms  than  could  be  gained  by  screws  alone.  So  much, 
for  the  framework,  which  you  will  see  is,  when  put  together,, 
ten  feet  in  diameter,  and  can  always  be  taken  to  pieces  for  the 
purpose  of  economising  space.  If  you  have  six  arms  made, 
you  can  use  either  four  or  all  of  them  at  pleasure. 

Now  for  the  pieces  with  which  this  framework  is  to  be 
mounted. 

In  the  centre  there  should  be  a  large  double  triangle  frame, 
mounted  with  white  or  coloured  lances.  The  six  laths  of 
which  this  framework  should  be  made  should  be  each  three 
feet  six  inches  long,  and  about  five-eighths  of  an  inch  square. 
The  lances  placed  upon  them  should  be  not  less  than  three 
and  a-half  inches  apart.  These  must  all,  of  course,  be  con¬ 
nected  by  quick-match.  The  six  angles  of  the  double  triangle 
should  rest  upon  the  six  spokes  of  the  framework  of  the  piece. 
At  a  distance  of  an  inch  or  two  outside  each  angle  should  be 
fixed  a  five-pointed  star,  and  close  to  it  two  brilliant  reported 
fixed  cases,  which  must  be  connected  by  quick-match,  and 
fastened  at  such  an  angle  with  the  framework  that  their  fires 
may  meet  at  a  point  between  the  six  triangle  wheels,  which, 
lastly,  are  to  be  placed  at  the  extremities  of  the  long  arms. 
The  cases  on  these  wheels  are  to  be  filled  with  brilliant  fire, 
and  each  wheel  is  to  carry  a  colour  in  its  centre. 

To  fire  this  piece  begin  with  the  central  double  triangle, 
and  when  this  is  well-lighted,  fire  the  six  triangle  wheels  and 
five  pointed  stars,  and  when  one  case  of  the  triangle  wheels  is 
consumed,  fire  the  twelve  brilliant  fixed  cases,  and  your  piece 
will  be  of  the  shape  given  at  fig.  118. 

With  this  piece  I  close  my  “  Papers  on  Pyrotechny.”  I 
trust  that  I  have  left  nothing  unsaid  which  could  make  the 
directions  given  for  these  pieces  more  clear,  and  I  hope  that 
many  an  amateur  will  soon  have  arrived  at  such  a  state  of 

proficiency  as  will  enable  him  not  only  to  prepare  such  pieces 
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as  these,  but  any  variation  upon  them.  No  piece  should  be 
used  as  a  finale  to  any  exhibition  unaccompanied  by  two 
batteries  of  Eoman  candles  containing  coloured  stars.  These 
so-called  “batteries”  consist  simply  of  four,  six,  or  any  num¬ 
ber  of  Eoman  candles  fastened  to  upright  posts  at  such  an 
angle  that  they  may  throw  their  stars  over  the  centre  of  the 
piece  from  each  side  of  it.  Any  number  of  serpent  or  cracker 
mines  that  can  be  brought  to  bear  while  the  finale  is  in  full 
force  will  greatly  enhance  the  effect,  if  fired  from  behind  it. 

In  conclusion  I  believe  that,  in  any  village  even,  were  any 
one  to  manifest  a  desire  to  become  a  successful  pyrotechnist, 
and  to  interest  his  intelligent  neighbours  in  his  adopted  art, 
he  would  find  that  in  most  cases  they  would  lend  a  hand,  and 
show  an  activity  in  the  preparation  of  a  public  exhibition  to  a 
degree  which  no  one  who  has  not  tried  the  experiment  would 
anticipate.  Many  a  long  evening  might  be  shortened  by  dis¬ 
cussion  with  the  artisans  of  the  place  as  to  the  best  mode  of 
making  what  is  usually  known  as  a  “  grand  flare-up  ”  for 
Christmas  Eve  or  New  Year’s  Eve.  And  if  T  am  not  very 
much  mistaken,  such  a  discussion  would  prove,  at  least  as 
intereating  to  any  inquiring  mind  as  the  very  desultory  and 
questionable  source  of  information  commonly  called  Penny 
headings,  at  which  it  is  the  fashion  to  spoil  so  much  good 
writing  by  bad  reading,  and  so  much  good  music  by  bad 
singing.  It  cannot  but  be  evident  that  any  exhibition  of  fire¬ 
works  in  a  place  must  be  to  a  certain  extent  public ;  all  who 
can  will  do  their  utmost  to  get  their  chins  above  the  level  of 
the  walls  or  fences  which  are  intended  to  make  any  exhibition 
private ;  and  quite  rightly  too,  in  my  opinion.  Though  no 
longer  a  boy,  I  should  do  the  same  now,  unless  I  had  reason 
to  believe  that  the  “  grand  display  ”  was  about  to  consist  of  a 
certain  number  of  dozens  of  squibs,  crackers,  and  pin  wheels, 

fired  as  fast  as  circumstances  will  allow,  considering  the  num- 
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ber  of  times  tbat  the  lantern  is  blown  out  by  tbe  incautious 
application  of  one  or  other  of  tbe  above-named  combustibles 
to  its  flame.  In  tbe  case  of  experiments,  wbicb  must  be  made 
before  every  exhibition,  I  think  that  the  more  private  one  can 
keep  them  the  better.  But  if  there  is  to  be  an  exhibition, 
why  not  let  every  one  who  can,  not  only  see  it,  but  give  assist¬ 
ance  in  its  preparation  ?  You  will  by  this  means  not  only 
insure  a  much  more  real  interest  in  your  success,  but  gain  the 
satisfaction  of  having  proved  to  many  an  intelligent  villager 
the  important  truth  that  he  is  capable  of  doing  something  for 
which  he  had  never  suspected  the  slightest  capability. 

These  hints  I  throw  out  merely  as  suggestions.  They  have 
been  acted  on  with  the  most  satisfactory  results,  and  I  feel 
sure  that  they  may  be  turned  to  account ;  but  everything  will 
depend,  of  course,  upon  the  manner  in  which  the  plan  is 
worked  out,  and  the  spirit  felt  by  those  whose  aid  it  is  pro¬ 
posed  to  engage.  I  need  only  add  to  these  remarks  that  if  it 
can  be  shown  that  my  work  has  done  anything  towards 
making  pyrotechnic  recreation  more  general,  reasonable,  and 
possible  than  it  has  hitherto  been,  I  shall  consider  myself 
amply  rewarded  for  the  time  that  has  been  spent  (much  to 
my  own  gratification)  in  making  and  recording  the  results  of 
my  experiments. 
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avoid  the  ioi^l^oliS!  ™iew  of  this  design,  no 

themselves  read  or  +he  real  worth  and  purity  of  his  or 

»  .  «SXl  oJ-itlon.  ^ 

be  admitted  into  “  Thb  Lily  Skeiks. 

1  A  Summer  in  Leslie  Goldthwaite’s  Life.  By  the  Author  of 

“  Faiih  Gartney's  girlhood,”  “  The  (^^orthys,  -o^ 

Q  Th.e  Gavworthys,  a  Story  of  TRreads  nnd  Tlirums.  y 

the  Aut^  of ‘%ithGartney’s  Girlhood,  &o.,  &c. 

o  -E-oirvrr  GirlRood.  By  the  Author  of  “The  Gayworthys,”  &c. 

I  5^?  G^ate^Sar;  o'S^Our  Loved  Ones  in  Heaven.  By 

6.  LS^Wom'Jn^^^^  “Good  Wives.”  “Something 

f  •  Path,;;  ^ 

8  rve  Been  Thinking.  By  the  Author  of  “Lookmg  Bound,  &c. 

Q  Ida  Mav.  By  Maby  BAnguon. 

}?•  lx»^l?ruwSd“By"rS.hor  «.  ~A„.  W.  H.ro.- 

to'  r^^^rev^on  ^  the  Author  of  “  The  Gates  Ajar." 

A^^t^Jane^Hero.  By  the  Author  of  “  Stepping  Heavenward. 

World.  By  Miss  Wethebell. 

it  SSlelky.  ’BFthe  AiJJhOT  of  “The  Wide  Wide  ,, 

16.  Looffi  Bound.  By  the  Author  of  “  I’ve  Been  Thmkmg. 

I*?"  'Fabrics.  A  Story  of  To-Day. 

18  Our  Village :  Tales.  By  Miss  Mitforb. 

IQ*  TJ^inter  FiXO*  ROSE  PORTER. 

20.  ThI  Slower  <S  the  EamUy.  By  the  Author  of  “Stepping 

oi  -ivr^^w  “ftlTddon’s  Work.  By  the  Author  of  “  The  Gates  Ajar.’’ 

Ik  pSc^^^&I's  Outin  By  the  Author  of  “The  Gay- 

Q*?  SometMng  to  Do.  By  the  Author  of  “  Littte  Women,”  &c. 

§4.  G^rtr^e’s  Trial;  or,  Light  out  of  Darkness.  By  Mart 

Tbfi^Hidden  Path.  By  the  Author  of  “Alone.” 

Oft  Tom’s  Cabin.  By  Mrs.  Habbikt  Beecher  Stowe. 

27  pS^side  ^d  Camp  Tories.  By  the  Author  of  “  LitUe  Women,” 
“Good  Wives,”  &c. 

fTiio  Sbadw  Side.  By  a  Pastor  s  Wife. 

The  Su^y  Side ;  or.  The  Country  Minister’s  Life.  By 

Mrs.  Phelps. 

What  Katy  Did.  By  Susan  COOLinoa 


28. 

29. 


FOR  OPINIONS  OF  THE  PRESS  SEE  OTHER  BIDS. 

London:  WARD,  LOCK,  &  TYLER,  Warwick  House,  Paternoster  Row,  EO. 


THE  LILY  SERIES. 


Wrapper,  Is.  /  Cloth,  Flain  Edges,  Is.  6<?.  ;  Gilt  Edges,  2s. 

The  Christian  World  says  : — “Messrs.  Ward,  Lock,  &  Tyler  are 
doing  good  service  by  supplying  in  their  ‘  Lily  Series  ’  suck  first- 
class  works  of  fiction  at  so  cheap  a  rate.” 

“  We  cordially  recommend  the  whole  series.” — Christian  Age, 

.  There  is  a  pure  healthy  tone  pervading  all  the  literature 
embraced  in  this  series.  The  stories  can  safely  he  entrusted  to  the 
yoimgest.” — Leeds  Mereury. 

“ .  .  The  merits  of  the  other  features  of  the  series  are  too  well 
known  to  need  any  recommendation.  We  may  only  say  that  the 
issue  is  an  extremely  cheap  one,  the  volumes  being  changed  at  one 
shilling.  The  wrapper  bears  a  picturesque  design,  and  the  paper 
and  print  are  faultless.” — Lloyd' s  Weekly  Newspaper, 

“ ,  ,  Among  recent  publications  in  a  cheap  form,  these  works 
may  be  warmly  welcomed . ” — Lincoln  Mercury, 

“.  .The  volumes  are  simply  marvels  of  cheapness.  —  Oxford 
University  Herald. 

“ .  .  Great  praise  is  due  to  the  enterprising  publishers  for  bring¬ 
ing  out  so  charming  a  series  at  so  low  a  price.” — Staffordshire 
Sentinel. 

“We  welcome  this  cheap  issue  of  popular  tales  with  great  satis¬ 
faction.  .  .  .  We  trust  the  spirited  publishers  will  be  encouraged 
by  the  success  of  fhe  early  issues  to  continue  the  series  for  many 
months  to  come. — Northern  Ensign, 

“ .  .  We  may  confidently  state  in  regard  to  this  series,  that  apart 
from  the  good  taste  displayed  by  the  publishers  in  their  selection 
of  popular  literature,  these  volumes  are  got  up  in  a  superior  and 
more  expensive  style  than  the  ordinary  class  of  novels. — Gateshead 
Observer. 

“ .  .  The  novels  we  have  indicated  are  among  the  best  and  most 
popular.” — The  Welshman. 

“  This  series,  each  volume  of  which  is  published  at  one  shilling, 
is  issued  in  the  most  attractive  form,  is  solidly  bound  and  well 
printed,  and  will  provide  a  choice  library  for  the  youth  of  all  who 
speak  the  English  language.” — Lloyd's  Weekly  Newspaper. 

“  Messrs.  Ward,  Lock,  &  Tyler  are  to  be  congratulated  on  the 
successful  manner  in  which  they  are  carrying  out  their  design  in 
the  publication  of  the  ‘  Lily  Series.’  ” — Oxford  Times. 

“ .  .  Great  credit  is  due  to  Messrs.  Ward  &  Co.  for  thus 


For  List  of  Volumes,  in  the  “Lily  Series.”  see  other  side. 


London  :  WAED,  LOCK,  &  TYLER,  Warwick  House,  Paternoster  Bow,  E.O. 
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S.  O.  BEETON’S 

EROKMA  NN- CHA  TR/AN'S 

L  I  B  R  AR  Y. 


Fancy  wrapper,  punce  Is.  each ;  cloth,  gilt  edges,  3s.  6d, ;  and  cloth, 

plain,  2s.  6d. 


Either  to  the  young  who  are  learning  history,  to  the  old  who  desire  to  gain 
lessons  from  experience,  or  to  the  more  feminine  minds  who  delight  in  stories 
of  entrancing  interest,  full  of  charming  details  of  the  purest  love  and  affection, 
and  evidencing  patriotic  devotion  only  ending  with  life  itself,  to  all  good  hearts 
and  refined  intelligences,  the  exquisite  Volumes  of  MM.  Ekckmann-ChaTeian 
appeal  in  tones  of  wholesome  and  invigorating  effect. 

7.  WATERLOO. 

8.  THE  ILLUSTRIOUS  DR. 
MATHEUS. 

9.  POPULAR  TALES  AND 
ROMANCES. 

10.  FRIEND  FRITZ. 

11.  THE  ALSACIAN  SCHOOL¬ 
MASTER. 

12.  THE  POLISH  JEW. 

“  It  is  needless  to  enlarge  on  the  talent,  the  skill  the  power,  the  simplicity, 

and  the  genuine  naturalness  that  distinguish  the  works  of  the  authors . 

Every  one  who  has  read  the  books— and  he  or  she  who  has  not  are  much  to  be 
pitied— is  familiar  with  these  characteristics . "—Illustrated  Times. 

The  works  of  MM.  Erckmann-Chatrian  possess  a  wonderfully  fascinating 

interest . They  take  u-i.  heart  and  soul,  into  the  midst  of  the  French 

people,  and  show  us  what  they  really  are,  and  not  what  they  are  so  often  falsely 
represented  as  being.” — Tress. 

“  5tM.  Erckmann-Chatrian’s  tales  are  known  throughout  the  world  as  some 
of  the  most  fascinating  narratives  ever  penned.”— .Sooise/fej*. 


1.  MADAME  THERESE. 

2.  THE  CONSCRIPT. 

3.  THE  GREAT  INVASION  ; 

or,  AFTER  LEIPZIG. 

4.  THE  BLOCKADE;  or,  THE 

SIEGE  OF  PHALSBOURG. 
6.  THE  STORY  of  a  PEASANT. 
(Part  1.) 

6.  THE  STORY  of  a  PEASANT. 
(Part  2.) 


London : 

Ward,  Lock,  &  Tyler,  Warwick  Honse,  Paternoster  Row,  E.C. 


Price  One  Shilling  each. 


S.  O.  BEETON’S 

NATIONAL  NEFEEENCE  BOOKS 

FOB  THE  PEOPLE  OP  GREAT  BRITAIN  AND  IRELAND. 

The  Cheapest  and  Best  Beference  Books  in  the  World. 

IN  an  age  of  great  competition  and  little  leisure,  the  value  of  Time  is  tolerably 
well  imderstood.  Men  wanting  facts,  like  to  get  at  them  with  as  little  ex¬ 
penditure  as  possible  of  money  or  minutes.  Bbkton’s  National  Repbkbncb 
Books  have  been  conceived  and  carried  out  in  the  belief  that  a  set  of  cheap 
and  handy  volumes  in  Biography,  Geography,  History  (Sacred  and  Profane), 
Science,  and  Business,  would  be  thoroughly  welcome,  because  they  would 
quickly  answer  many  a  question.  In  every  case  the  type  will  be  found  clear 
and  plain.  _ 


E(uh  Y@XuniA  complete  in  itself,  and  containing  from  612  to  690  Columns.  Price  1*. 
in  wrapper;  doth,  l5.  6d. ;  half  bound,  2s. 

Beeton’s  British.  Gazetteer:  A  Topographical  and  Histo¬ 
rical  Guide  to  the  United  Kingdom.  Compiled  from  the  Latest  and  Best 
Authorities.  It  gives  the  most  Recent  Improvements  in  Cities  and  Towns ; 
states  all  the  Railway  Stations  in  the  Three  Kingdoms,  the  nearest  Post 
Towns  and  Money  Order  Ofhces. 

Beeton’s  British  Biography:  From  the  Earliest  Times  to 

the  Accession  of  George  IIL 

Beeton’s  Modern  Men  and  Women :  A  British  Biography 

from  the  Accession  of  George  IIL  to  the  Present  Time. 

Beeton’s  Bible  Dictionary.  A  Cyclopaedia  of  the  Geography, 

Biography,  Narratives,  and  Truths  of  Scripture. 

Beeton’s  Classical  Dictionary  :  A  Cyclopaedia  of  Greek  and 

Roman  Biography,  Geography,  Mjdhology,  and  Antiquities. 

Beeton’s  Medical  Dictionary.  A  Safe  Guide  for  every 
Family,  defining  with  perfect  plainness  the  Symptoms  and  Treatment  of 
all  Ailments,  Illnesses,  and  Diseases.  692  columns. 

Beeton’s  Date  Book.  A  British  Chronology  from  the  Earliest 

Records  to  the  Present  Day. 

Beeton’s  Dictionary  of  Commerce.  A  Book  of  Reference. 

Containing  an  account  of  the  natural  productions  and  manufactures  dealt 
with  in  the  commercial  world;  explanations  of  the  principal  terms  used 
in,  and  modes  of  transacting  business  at  home  and  abroad. 

Beeton’s  Modern  European  Celebrities. 

Beeton’s  B-eady  Bisckoner.  A  Business  and  Family  Arith¬ 
metic.  With  all  kinds  of  New  Tables,  and  a  variety  of  carefully  digested 
Information  never  before  collected.  Cloth,  Is. 


Beeton’s  Guide  Book  to  the  Stock  Exchange  and  Money 

Market.  With  Hints  to  Investors  aud  the  Chances  of  Speculatora 

Beeton’s  Investing  Money  with  Safety  andTrofit. 

This  cheap  and  useful  series  of  Books  are  rapidly  obtaining  great  popularity. 
The  Gazetteer,  Bible,  Medical  and  Classical  Dictionaries,  are  especially  praised 
and  recommended  by  both  the  press  and  the  public. 

London;  Ward,  Lock,  ft  Tvlbr,  Warwick  House,  Paternoster  Bow,  E.a 


20  REASONS  WHY 


ALL  LADIES  SHOULD  SUBSCEIBB  TO  THE 

ENGLISHWOMAN’S  DOMESTIC  MAGAZINE, 

A  Journal  of  Fashion,  Needlework,  Household  Informa¬ 
tion,  Literature,  and  all  subjects  useful  and  advantageous  to 

Ladies. 

PRICE  Is.  MONTHLY. 

Contnins  a  Fashion  Plate  of  the  newest  and  most  ladylike  modes,  Patterns  of  all 
descriptions  of  Dress  for  Ladies  and  Children,  Fancy  Needlework  Designs  m 
Lace,  Useful  Household  Information,  Literature,  Tales,  Article  on  Music, 
Gardeningf  Latest  Fashions,  News  from  Paris  and  Berlin,  a:c,,  also 

Choice  Coloured  Berlin  Patterns. 

Cut-out  Paper  Models  of  Ladies’  and  Children’s  Clothing. 
Monster  Supplements  of  Fashions. 

New  Tales  by  the  most  popular  Authors  of  the  day. 


_ It  Is  exclusively  a  Lady’s  Magazine,  and  will  bo  always  devoted  to  their 

interests. 

2.— It  contains  the  latest  and  best  Paris  Fashions,  obtained,  at  a  great 
expense,  from  the  newest  Parisian  designs. 

a— The  tasteful  Patterns  and  elegant  Models  given  for  Children’s 
Clothing  will  be  certain  to  please  those  ladies  who  wish  their  children 
to  be  neatly  and  nicely  dressed. 

4.— Most  of  the  Designs  will  be  found  at  once  economical,  practical,  and 
useful ;  and  well  suited  for  those  who  wish  to  bo  tastefully  dressed  at  the 
least  possible  expense. 

6. — Its  Monster  Supplements,  given  gratis,  enable  ladles  to 

make  their  own  dresses  and  those  of  their  families  at  a  considerable 
saving  of  cost. 

6..-Ladies  will  be  able,  without  the  assistance  of  a  dressmaker,  to  make  their 
own  dresses,  also  those  of  their  children,  from  the  cutout  Paper  Patterns, 
of  the  newest  and  most  fashionable  clothing,  given  away  with  the 
Enolishwoman’s  Domestic  Magazine. 

7. — Any  lady  wishing  for  information  on  the  subject  of  dress,  can  correspond 

with  the  Editress,  and  can  receive  early  and  reliable  information. 

8— It  always  contains  a  larger  number  of  more  tasteful  and  elegant  Fashion 
Designs  tfi*n  any  other  competing  publication. 


9. — Its  Needlework  Desigrns  are  unsurpassed,  no  expense  being  spared 
to  obtain  the  best  and  newest  patterns. 

10 — It  is  the  first,  cheapest,  and  best  Ladies’  Magazine  of  Fashion, 

11.  — It  has  a  very  large  and  extensive  circulation,  and  is  much  valued  by 

its  numerous  subscribers.  An  Annual  Subscription  to  this 
Magazine  is  an  acceptable  present  from  a  Gentleman  to  a  Lady. 

12.  — It  has  special  Paris  Correspondents,  who  famish  the  Latest 

Parisian  Fashion  Information. 

13.  — It  always  makes  a  feature  of  supplying  Useful  Home  and  Household 

Information  on  subjects  besides  Dress,  Fashion,  and  Needlework. 

14.  — It  tells  how  to  buy  and  where  to  buy  the  numerous  and  variotis  articles 

required  by  ladles,  which  will  always  be  found  of  immense  value  to  parties 
requiring  such  assistance. 

15.  — The  Englishwoman’s  Excbangre  Column  is  always  open  to  ladies 

having  articles  for  disposal  or  exchange. 

1C. — It  is  also  a  first-class  Literary  Magazine.  Novels  and  Stories  by 
the  most  Popular  Authors  of  the  day  run  through  each  Number. 

17.  — The  English  woman’s  Conversazione  forms  a  feature  of  great  interest 

and  attraction  to  all  its  Subscribers  and  Oorrespondents. 

18. — It  is  BO  rich  in  Illustrations,  so  well  printed  and  so  artistically  get  up 

that  it  is  an  ornament  to  any  Lady’s  Table,  Drawing-room,  or  Boudoir. 

19.  — It  is  undoubtedly  the  Cheapest  and  Best  Ladies’  Magazine  published, 

considering  the  value  of  its  numerous  Supplements,  and  its  real  useful¬ 
ness  to  Ladies  and  all  connected  w-ith  Dress  and  Fashion.  It  is  only  Is. 
monthly. 

20. — An  Annual  Subscription  is  an  excellent  investment,  as  it  will  save  many 

times  its  cost 


TERMS  OF  SUBSCRIPTION  TO  THE 


ENGLISHWOMAN’S  DOMESTIC  MAGAZINE, 

PEICE  ONE  SHILLING  MONTHLY. 

B  d. 

YEARLY  (post  free)  ... 

HALF-YEARLY 

QUARTERLY  . 

Or  Specimen  Copy  ••• 


7  0 
3  6 
1  2 


Post  Office  Orders  to  be  made  payable  to 
■Wahd,  Lock,  &  Ttlbe,  'Waewick  house,  PAXEEsosiEa  Eow,  London,  E.C» 


London, 

Warwick  House^  Paternoster  Row. 


Inofes  atitr  ^iritbits 


PUBLISHED  BY 


WARD,  LOCK,  &  TYLER. 


FOR  FAMILY  READING  AND  REFERENCE, 


Second  Edition,  price  One  Guinea,  cloth  gilt,  and  gilt  edges  (or  in  Two  Volumes,  as#.). 

BEETON’S  GREAT  BOOK  OF  POETRY.  From  Caedmon  and 

King  Alfred’s  Boethius  to  Browning  and  Tennyson.  Containing  nearly  Two 
Thousand  of  the  Best  Pieces  in  the  English  Language.  With  Sketches  of  the 
History  of  the  Poetry  of  our  Country,  and  Biographical  Notices  of  the  Poets. 
Presenting  a  Collection  of  Poems  never  before  gathered  together  within  the  limits 
of  a  Single  Volume. 

Four  Hundred  English  Poets  are  represented  in  this  Volume.  A  Separate 
Collection  of  American  Poems,  with  Biographies,  is  added  to  these.  Thus,  in  one 
book,  a  view  of  the  Growth  and  Changes  of  the  English  Language,  as  seen  in  its 
Highest  Developments,  is  possible.  Not  less  than  a  Thousand  Volumes  have  been 
examined  in  order  to form  a  selection  worthy  to  receive  respect  and  regard  from  all 
Lovers  qf  the  Divine  Art  of  Poesy. 


Second  and  Enlarged  Edition  now  Ready,  elegantly  bound,  gilt  edges. 
Chromic  Title  and  Frontispiece,  ^s.  6d. 


BEETON’S  BOOK  OF  NEEDLEWORK.  Coasisting  of  Instruc¬ 
tions,  Illustrations,  and  Designs  by  English,  German,  and  French  Artists, 
Engraved  in  London,  Berlin,  Paris,  and  Brussels.  Every  Stitch  Described  and 
Engraved  with  the  utmost  Accuracy,  anrf  the  Quantity  of  Material  requisite  for 
each  Pattern  stated. 

Comprising: 


Tatting  Patterns. 

Embroidery  Patterns. 

Crochet  Patterns. 

Knitting  and  Netting  Patterns. 
Monogram  and  Initial  Patterns. 
Berlin  Wool  Instructions. 


Emoroidery  Instructions. 

Crochet  Instructions. 

Knivting  &  Netting  Instructions. 
Lace  Stitches. 

Point  L-ace  Patterns. 

Guiput’’  Patterns. 


In  all,  upwards  of  Five  Hundred  Accurate  Patterns,  and  New  and  Old  Stitches. 

fust  as  The  Book  of  Household' Management  takes  due  precedence  of 
every  other  Cookery  Book,  so  this  extraordinary  collection  of  Needlework  Desigru 
will  become  the  book,  par  excellence,  for  Ladies  to  consult,  both  for  Instruction  in 
Latches  and  all  kinds  of  IVork,  and  Patterns  of  elegant  style  and  irreproachable 
good  taste. 


Published  by  Ward,  Lock,  and  Tyler. 


New  Boohs  and  New  Editions. 


Demy  8vo,  half-roan,  price  t-gs.  With  Maps  and  Illustrations. 

BEETON’S  DICTIONARY  of  XJNIVERSAIj  INFORMATION, 

A  to  Z,  comprising  Geography,  Biography,  History,  Mythology,  Biblical  Know* 
ledge.  Chronology,  with  the  Pronunciation  of  every  Proper  Name, 

“  The  ‘  Dictionary  of  Universal  Information,’  Just  published  by  Mr.  S.  O.  Beeton,  tuppiiu  a 
desideratum  much  and  widely  felt— that  of  a  comprehensive  yet  portable  dictionary  of  proper 
names.  The  '  Encyclopedia  Britannica,'  the  *  En>:lish  Encyclopedia,"  and  the  othw.  threat  digests 
of  human  knowledtfe,  in  consequence  of  their  hi){h  price,  are  accessible  onlv  to  a  few.  In  such 
works  no  special  provision  is  made  for  supplying  short  and  comprehensive  i.irormation  regarding 
individual  words,  arranged  in  their  alphabetical  order,  of  the  kind  most  likely  to  be  required  by 
the  great  mass  of  general  readers.  Mr.  Beeton  to  some  extent  enters  a  new  held  in  devoting  a 
Dictionary  exclusively  to  proper  names  in  Geography.  History,  Biography,  Mythology,  Bible 
Knowledge,  and  Chronology.  In  these  pages  condensation  has  been  in  every  way  sought  after, 
and  we  know  of  no  work  which  supplies  more  information  at  a  smaller  cost." — sAr  lima. 


TECHNICAL  KNOWLEDGE. 

Now  ready,  Vol.  i,  A-G,  price  8j.  Vol.  2,  H-Z,  8s.  6r/.,  ready  in  December. 
BEETON’S  DICTIONARY  of  UNIVERSAL  INFORMATION. 
Comprising  the  Scienees,  the  Arts.  Literary  Knowledge,  with  the  Pronunciation 
and  Etymology  of  every  Leading  Term. 


Of  special  value  m  “  Beeton’*  Dictionary  ”  of  Science,  Art,  and  Literature  will  be 
found  carefully  drawn  and  elaborately  engraved  representations  of  machines  and 
other  subjects,  of  which  the  following  is  a  brief  list:— 


Atlantic  Cables. 

Ballons. 

Bathing  Machine. 

Boring  Machine  and  Cor- 
neering  Saw. 

Blast  Furnaces. 

Brewery  and  Brewing  Ar¬ 
ticles. 

Bridges. 

Carving  Wood. 

Candle  Making. 

Clouds. 

Coiling  Machine. 

Com  Mill, 
t.'utting  Machine. 
Connecting  Crank. 

1  leal  Sawing  Machine. 
Diving  Bells. 

Dredging  Machine. 
Drilling  Machine. 

Eclipses. 

Elizabethan  Architecture. 
Envelope  Making  Machi¬ 
nery. 


Ethnological  Types, 
Eudiometer. 

Fortifications. 

Fringe  Machine. 

Fire  and  Burglar  Alarum. 
Furnace. 

Glaciers. 

Gas  Furnace. 

Greek  Architecture. 
Grinding  Machine  and 
Grinding  Mill. 

Hydraulic  Press. 

Iceberg. 

Ice  Crystals. 

Jacquard  Perforating  Ma¬ 
chine. 

Lathes,  Various  Forms  of. 
Locomotives,  English  and 
American. 

Loom. 

Mammalia. 

Marking  Machine. 

Mule,  Self-acting. 
Moulding  Machine. 


Nail  Making  Machine. 
Needle  Gun. 

Norman  Architecture. 
Ordnance  Shields. 

Paper  Making  Machinery. 
Percussion  Cap  Machinery. 
Photometer. 

Pile  Drivers. 

Pin  Making  Machinery. 
Punching  and  Plate  Cut¬ 
ting  Machine. 
Pyrotechny. 

Pyrometer. 

Riveting  Machins. 
Sculpture. 

Snider  Rifle. 

Steam  Gun. 

Steam  Loading  Gua. 

Ste.nm  Pumps. 

Steam  Punching  Machine. 
Sugar  Boiler. 

Turbine. 

Whitworth  Gun  and  Shells. 

&C.  &c. 


ITius  it  wiH  be  seen  that  the  information  in  “  Beeton’s  Dictionary  ”  is  designed 
to  give  that  which  has  been  so  long  needed,  and  that  it  will  be  thoroughly  illustrated 
with  a  number  of  indispensable  engravings. 


PublisJied  by  Ward,  Lock,  and  Tyler, 


New  Books  and  New  Editions. 


I^zzIoxCb  ;^b0«t  it"  Io0h0, 


Just  Ready,  handsomely  bound,  price  as.  id.  each.  | 

1.  ALL  ABOUT  COOKERY.  Being  a  Dictionary  of  Everyday  i 

Cookery.  By  Mrs.  Isabella  Bbbtom. 

2.  AT.T.  ABOUT  EVERYTHING.  Being  a  Dictionary  of  Prac¬ 

tical  Recipes  and  Everyday  Information.  An  entirely  New  Domestic 
Cyclopxdia,  arranged  in  Alphabetical  Order,  and  Usefully  Illustrated. 

3.  ALL  ABOUT  GARDENING.  Being  a  Dictionary  of  Practical 

Gardening. 

4.  ALL  ABOUT  COUNTRY  LIFE.  A  Dictionary  of  Rural  Avo¬ 

cation,  and  of  Knowledge  necessary  to  the  Management  of  the  Farm,  &c. 


I  Price  One  Shilling,  containing  908  pages,  477  Recipes,  and  Formula  for  Mistresses 
I  and  Servants.  Also,  with  Coloured  Plates,  price  xs.  id. 

MRS.  BEETON’S  ENGLISHWOMAN'S  COOKERY  BOOK. 

Comprising  Recipes  in  all  Branches  of  Cookery,  and  accurate  Descriptions  of 
Quantities,  Times,  Costs,  Seasons,  for  the  various  Dishes. 

•,*  The  capital  Coloured  Plates  render  the  Eighteenpenny  Edition  of  Thb 
Englishwoman’s  Cookery  Book  absolutely  unapproacpMble  in  point  0/  excellence 
and  cheapness.  There  are  infinitely  more  Recipes  in  this  volume  than  in  any  other 
Cneap  Cookery  Book,  their  accuracy  ts  beyond  question,  and  the  addition  0/  these 
Coloured  Plates  removes  all  possibility  of  successful  rivalry  which  mav  be  attempted 
by  imitative  and  meretricious  displays. 


Price  3*.  f>d.,  476  pages,  with  many  Engravings  in  the  Text,  and  Coloured  Plates 

exquisitely  produced  by  the  best  Artists.  i 

BEETON’S  EVERY-DAY  COOKERY  and  HOUSEKEEPING 

BOOK.  Comprising  Instructions  for  Mistress  and  Servants,  and  a  Collection  of 
.  Practical  Recipes.  With  104  Coloured  Plates,  showing  the  Modem  Mode  of 
sending  Dishes  to  Table. 

Two  Hundred  and  Seventh  Thousand. 

New  Edition,  post  8vo,  half  bound,  price  qs.  6d. ;  half  calf,  los.  6d, 

BEETON’S  (Mrs.)  BOOK  OP  HOUSEHOLD  MANAGEMEW?,  I 
Comprising  every  kind  of  Practical  Information  on  Domestic  Economy  and  M*i 
dem  Cookery,  with  numerous  Woodous  and  Coloured  Illustrations. 

“Mrs.  Isabella  Beeton’s  ‘Book  of  Household  Management*  alms  at  beiiw  a  compendium  of 
household  duties  in  every  grade  of  household  life,  from  the  mistress  to  the  maid-of-all-work.  It  it 
illustrated  by  numerous  tTiagrams,  exhibiting  the  various  articles  of  food  in  their  original  state, 
and  there  are  also  coloured  plates  to  show  how  they  ought  to  look  when  dished  and  ready  for  the 
table  The  verdict  of  a  practical  000k  of  great  experience,  on  returning  the  book  to  her  mistress, 
was  '  Ma’am,  I  consider  it  an  excellent  workj  it  is  full  of  useful  information  about  everything, 
which  is  quite  delightful ;  and  I  should  say  any  one  might  learn  to  cook  from  it  who  never  tried 
.  beiore.**— Athenaum. 


Published  bji  Ward,  Lock,  and  Tyler, 


New  Books  and  New  Editions, 


Price  fid..  Coloured  Plates ;  half  calf,  lor.  &/. 

BEETON’S  BOOK  OF  GABDEN  MANAGEMENT.  Em- 
kacine  all  kinds  of  Information  connected  with  Fruit,  Flower,  wd  Kitchen 
Garden  Cultivation,  Orchid  l2ouses.  Bees,  &c.,  &C.  Illustrated  with  Coloured 
Plates  of  surpassing  beauty,  drawn  from  nature,  and  numerous  Cuts. 

TJu  directions  in  Bebt  jn’s  Garden  Management  asv  conceived  in  a  Practical 
manner  and  are,  throughout  the  work,  so  simply  given  that  none  can  fail  to 
^de^tand  them.  The  Coloured  Plates  will  sh^more  than  a  hu^red 
kinds  of  plants  and  dowers,  and  assist  tn  the  identification  of  any  aoubt/nl 

tpecimen. 


with  Mrs.  Beeton’s  "  Household  Management,’*  half  bound, 
price  7#.  6d. ;  half  calf,  lof.  6d. 

BEETON’S  BOOK  OP  HOME  PETS  :  Showing  How  to  Rear 

and  Manage  in  Sickness  and  in  Health— Birds,  Poultry,  Pigeons,  Rabbits,  Guinea 
Pigs,  Dogs,  Cats,  Squirrels,  Tortoises,  Fancy  Mice,  Bees,  Silkworms,  Ponies, 
Donkeys,  Goats,  Inhabitants  of  the  Aquarium,  &c.,  &c.  Illustrated  by  upwards 
of  200  Engravings  and  xi  beautifully  Coloured  Plates  by  Haskisom  Wbik  and 
F.  Kkyl.  _ _ 

Post  8vo,  half  bound,  7s.  6d.;  half  calf,  tor.  6d.,  copiously  Illustrated. 

BEETON’S  DICTIONARY  OP  NATURAL  EUSTORY ;  A 
compendious  Cyclopaedia  of  the  Animal  Kingdom.  Illustrated  by  upwards  of 
Two  Hundred  Engravings. 

Plainly  written  and  carefully  illustrated  information  upon  the  Animed  King- 
dom  is  entitled  to  rank  high  amongst  the  aids  to  knowledge,  aM  we  belike  tMt 
the  present  work  will  materially  assist  readers^  and  students  tn  following  their 
'examination  of  Comparative  aiid  Human  Physiology,  as  well  as  give  tM  answen 
Ha  every-day  questions  in  Natural  History.  Apart  from  the  study  of  Animated 
Nature  being  peculiarly  a  healthy  and  ennobling  pursuit,  it  leads  twt  unfrequently 
to  Practical  results  of  a  very  utilitarian  character.  Nothing  more  towards 

the  effettual  training  of  the  intellectual  powers  than  the  habit  qf  closely  txatntsiing 
“  natnrM  living  wonders  which  surround  us  on  every  side. 


Now  Ready,  cloth  gilt,  1536  pp.,  price  xos.  6d. 

BEETON’S  L.&-W  BOOK.  A  Compendium  of  the  Law  of  England 

in  Reference  to  PrCP*'^»  Family,  and  CommercbJ  Affairs,  including  References 
'  to  about  Ten  Thousand  Points  of  Law,  Forms  for  Legal  Documents,  with  nume¬ 
rous  Cases,  and  valuable  ample  Explanations.  With  an  exhaustive  Index  of 
X50  pages. 

How  frequently  a  want  isfelief  better  legal  knowledge  upon  points  which  eon^ 
tinually  arise  in  the  practical  experience  of  most  persons.  T 0  supply  this  wan  t  is 
the  aim  of  Breton’s  Law  Book.  It  will  be  found  a  most  valuable  and  reliable 
work  for  consultation  on  all  ordinary  legal  questions.  The  informatum  is  given 
in  the  most  simple  manner,  so  as  to  be  easily  understood  by  the  non-professional 
Student.  It  will  save  its  clients  from  the  bill  qf  costs  often  so  very  unsatisfactory. 


Published  by  Ward,  Lock,  and  Tyler, 


New  Books  and  New  Editions, 


Post  8vo,  half  bound,  price  6d.  ;  half  calf,  tot.  id, 

BBETON’S  DICTIONARY  OP  GEOGRAPHY :  A  UnivcRal 

Gazetteer.  Illustrated  by  Coloured  Maps,  Ancient,  Modern,  and  Biblical.  With 
Several  Hundred  Engravings  of  the  Capital  Cities  of  the  W<^ld,  English  County 
Towns,  the  Suong  Places  of  ^he  Earth,  and  Localities  of  General  Ii^erest,  in 
separate  Plates,  on  Tinted  Paper.  Containing  in  all  upwards  of  Twelve  Thousand 
Distinct  and  Complete  Articles.  Edited  by  S.  O.  Bbbton,  F.xLG^o, 

Uniform  with  **  Beeton’i  Dictionary  of  Geography,”  half  bound,  price  jt.  id. ; 

half  calf,  lof.  6rf. 

BEETON’S  DICTIONARY  OP  BIOGRAPHY  ;  Being  the  Lives 

of  Eminent  Persons  of  all  Times.  With  the  Pronunciation  of  every  N  ame.  I  hus- 
trated  by  Portraits,  Engraved  after  Original  and  Authoritative  Picmres,  Pnnts, 
OQnjaining  ia  all  upwards  of  Ten  Thousand  Distinct  and  Complete  Articles* 

This  Biographical  Dictionary  contains,  in  the  most  compact  form  possible, 
and  within  a  compass  of  some  700  or  800  pages,  an  account  of  tju  Lives  of  Notable 
and  Eminent  Men  and  IVomen  in  all  epochs.  Carefully  compiled  tn  its  ongtnal 
edition  this  new  issue  has  had  conscientious  revision,  and  will  show  that  many 
errors  \nse^arabU  from  first  compilations ,  have  been  corrected,  and  that  a  large 
number  of  new  names  have  been  added.  The  Portraits,  printed  on  itftUd  paper, 
are  faithfully  reproduced  from  original  or  authoritative  sources.  These  En¬ 
gravings  form  a  totally  new  feature  in  Bbbton  s  Biographical  Dictionary, 
tune  having  appeared  in  the  First  Edition.  » 

Biumoroits  580XiIi5j* 

Price  One  Shilling  each. 

Bret  Harte :  Poems  and  Prose. 

Artemus  Ward :  His  Book. 

Riddles.  By  “  Beeton’s  Christmas  Annual”  Authors. 
Burlesques.  By  Ditto. 

Charades.  By  Ditto. 

The  Biglow  Papers.  By  J.  R.  Lowell, 

Poems.  By  J.  G.  Saxe. 

Joe  Miller’s  Jest  Book. 

Connubial  Bliss.  By  A.  A.  Doughty. 

Model  Men  and  Model  Women.  By  Augustus  Mayhew. 

With  numerous  Illustrations.  „  .  vir*.L 

11.  The  Flirt,  and  Evening  Parties.  By  Albert  Smith.  With 

numerous  Illustrations.  »  _  o. 

12.  The  Gent,  and  Stuck-up  People.  By  Albert  Smith. 

Numerous  Illustration*.  _  _ 

IT.  The  Ballet  Girl,  and  the  Idler  upon  Town.  By  Albert 

^  Smith.  With  numerous  Illustrations. 

14.  Humbug  and  Mince  Pies.  By  Angus  Reach.  With  numerous 
Hearts^^we  Trumps.  By  Hannay  ;  pd  “Change  fora 

Shilline.  By  Mayhbw.  With  numerous  Illustrattons. 

16.  Pusley ;  or,  My  Summer  in  a  Garden.  By  Charles  Dudley 

Warnbr. 

Published  by  Ward,  Lock,  and  Tyler, 


1. 

2. 
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7- 

8. 

9- 

10. 


'  IS 


New  Looks  and  New  Editions, 


jOaton'B  ^tgal  3|attbb00lis. 


Now  Ready,  in  strong  Linen  Covers,  price  is.  eadu 

8.  Utastera,  Apprentices,  Servants,  and  I 
Working  Contracts. 

^  Auctions,  Valuations,  Agency, 
and  Wagers  and  Insurance. 

so.  Compositions,  Liquidations,  and 
Bankruptcy. 

»x.  Conveyance,  Travellers,  and  Inn* 
keepers. 


X.  Property. 

s.  Women,  Children,  and  Registrationi, 
3.  Sivoroe  and  Matrimonial  Causes, 
j  4.  Wills,  Executors,  and  Trustees. 

5.  Securities,  Sureties  and  Liabilities. 

6.  Partnership  and  Joint-Stock  Com¬ 

panies. 


7.  Landlord  and  Tenant,  Lodgers,  Bates 
and  Taxes 


13.  Arbitrations,  Agreements,  Seeds, 
aad  Arbitrations. 


Goth  elegant,  gilt  edges,  price  31. 

BEETON’S  BOOK  OP  BIRDS;  showiag  How  to  Rear  and 

Manage  them  in  Sickness  and  in  Health. 

This  volume  contains  ufrtuards  of  One  Hundred  Engravings  and  Six  ex- 
quisitely  Coloured  Plates,  printed  Facsimile  from  Coloured  Sketches  by  Harrisun 
Wj 


KEIR. 


Cloth  elegant,  gilt  edges,  price  %s.  6d.,  uniform  with  the  "Book  of  Birds." 

BEETON’S  BOOK  of  POXH^TRY  &  DOMESTIC  ANIMALS. 

showing  How  to  Rear  and  Manage  in  Sickness  and  in  Health— Pigeons,  Poultry, 
Ducks,  Turkeys,  Geese,  Rabbits,  Dogs,  Cats,  Squirrels,  Fancy  Mice,  Toctoiscs, 
Bee  Silkworms,  Ponies,  Donkeys,  Inhabitants  of  the  Aquarium,  &C. 

*,*  This  Volume  contains  upwards  of  One  Hundred  Engravings  eutd  Five 
Coloured  Plates  from  Water-Colour  Drawings  by  Harrison  Wrir, 


Price  sr.,  numerous  Illustrations,  cloth,  gilt  edges. 

BEETON’S  HOUSEHOLD  AMUSEMENTS  AND  ENJOY¬ 
MENTS.  Comprising  Acting-Charades,  Burlesques,  Conundrums,  Enigma-i, 
Rebuses,  and  a  number  of  new  Puzzles  in  endless  variety.  With  folding  Frouiis- 
piece. 


In  Coloured  Boards,  price  ftd.  (A  wonderful  Collection  of  Information.) 

BEETON’S  COTTAGE  MANAGEMENT.  Compri^g  Cookery, 

Cardemng,  Cleaning,  and  Care  of  Poultry,  &c. 

Published  by  Ward,  Lock,  and  Tyler, 


New  Books  and  New  Editiotis. 


THE  LEADING  LADY’S  MAGAZINE. 

BEETON’S  ENGLISHWOMAN’S  DOMESTIC  MAGAZINE 

Price  One  Shilling  k  Monthly,  containing 


A  CoLouRFD  Fashion  Plate.  Bv 
Jules  David.  Occasionally  Two 
Coloured  Plates. 

A  Coloured  Pattern  for  BerUN  OR 
OTHER  Needlework. 

Upwardsof  Fifty  Designsin  Needle¬ 
work,  AND  Fashions  in  Dress. 


The  Englishwoman’s  Conversazione. 

A  Pattern  Sheet  ofMantles,  Jack¬ 
ets,  Robb  Bodies,  Skirts,  ok  other 
Article  of  Dress,  Fashionable 
AND  Useful. 

Tales,  Articles,  Essays,  Letters 
from  Paris,  &c.,  &c. 


Price  6d.,  Monthly. 

BEETON’S  YOUNG  ENGLISHWOMAN. 

Am  Illustrated  Lady’s  Magazine. 

Containing,  Monthly ; — 


Tales  of  an  Interesting  Nature. 
Poems  and  Songs. 

Sketches  and  Articles. 

Stories  of  Domestic  Feeling. 
Articles  of  Value. 

Recipes  in  Cookery  and  House¬ 
keeping. 

Needlework  Patterns  from  Ber¬ 
lin,  Brussels,  and  Paris. 


Full-sized  Patterns  of  Fashion¬ 
able  Dresses,  Jackets,  Mantles, 

&C. 

Fashions  Direct  from  Paris. 

New  Books,  Pieces  of  Music,  and 
What  to  Buv,  and  Where  to 
Shop. 

Our  Drawing-Room,  &c.,  &c. 


^ztton's  Counttg  ^Sooks. 

One  Shilling  each. 

New  Editions,  and  New  Wrappers  Printed  in  Colours, 


Poultry  and  Pigeons.  How  to  Rear  and 
Manage  them.  Coloured  Plates. 
British  Song  and  Talking  Birds.  Co¬ 
loured  Plates.  „  T,  j 

Bntisb  Song  Birds.  How  to  Rear  and 
M  anage  them.  Coloured  Plates. 
Rabbits  and  Squirrels.  How  to  Rear 
and  Manage.  Coloured  Plates. 


The  Parrot  Book.  How  to  Rear  and 
Manage  them.  Coloured  Plates. 
Birds’  Nests  and  Eggs,  and  Bird  Btun- 
ing.  Coloured  Plates. 

Bees,  Silkworms,  the  Aquarium,  Ferns, 
&C.  Coloured  Plate. 

Dogs  and  Cats.  How  to  Rear  and 
Manage  them.  Coloured  Plate. 


and  Manage.  Coloured  Plates.  manage  lucu,. 

To  all  who  take  an  interest  tn  Domestic  Pets, 
contain  all  the  necessary  information  as  to  their  rearing  and  management. 

i^ctioxCs  IGod’s  Qm  ^ibrars. 

Price  St.  cloth,  or  6t.  gilt  edges.  Coloured  Plates  and  Illustrations. 
_ f  ..L.  Tir.u  Robinson  Crusoe. 


Stories  of  the  Wars. 

How  I  Won  my  Spurs. 

Cressy  and  Poiotiers. 
Runnymede  and  Lincoln  Fair, 
Wild  Sports  of  the  World. 
Curiosities  of  Savage  Life. 
Hubert  Ellis. 

Don  auixote.  300  Illustradona 
OuUivePs  Travels. 


Robinson  Crusoe. 

Silas,  the  Conjuror. 

Savage  Habits  and  Customs. 
Reuben  Davidger. 

Our  Soldiers  and  the  Victoria  Cross. 
Broderip’s  Zoological  Recreations. 
Wild  Animals  in  Freedom  and 
tivity. 

The  Man  among  the  Monkeys. 


Cap- 


OuUivePs  Travels.  in"  .  .  . 

•  •  The  best  set  of  Volumes  for  Prizes,  Rewards,  or  Gifts  to  English  lads 
They\ave  all  been  pfefared  by  M  R  Bebton  wiVA  a  vi^  to  their  /itness  tn  manly 

to, J and  handsome  appearaiue  for  Presents  for  Youth.  _ _ _ 

Published  by  Ward,  Lock,  and  Tyler. 


New  Books  and  New  Editions. 


NEW  PRESENTATION  VOLUMES  FOR  BOYS. 

Now  Ready,  8vo,  1,104  pages,  with  Forty  Page- Engravings,  printed  on  toned  paper, 
and  upwards  of  One  Hundred  and  Twenty  Wood  Engravings  in 
the  Text,  price  sr. ;  extra  gilt  and  gilt  edges,  6f. 

BEETON’S  FACT,  FICTION,  HISTORY,  &  ADVENTURE. 

Containing:  Crc»iy  and  Poictiers  ;  or.  The  Story  of  the  Black  Prince’s  Page,  by 
the  late  J.  G.  Edgar  (Illustrated).  _A  Coasting  Voyage  from  the  Thames  to  the 
Tyne  (Illustrated).  Papers  on  Natural  History,  by  the  Rev.  J.  G.  Wood,  M.A 
(Illustrated).  The  Adventures  of  Reuben  Davidger ;  A  Tale,  by  James  Green¬ 
wood  (Illustrated).  Scientific  Articles  (Illustrated).  Chemistry  (Illustrated). 
How  to  Make  a  Small  Organ,  Galvanic  Battery,  Model  Steamer,  Marine  Engine. 
&a  (Illustrated).  The  Story  of  the  British  Navy,  by  Edwin  F.  Roberts  (Illus¬ 
trated).  Up  in  the  Alps,  by  Sir  Lascellks  Wraxall  (Illustrated).  The  Young 
Norseman,  by  W.  B.  Rands  (Illustrated).  Poetry,  Puzzles,  &c.,  &c. 


Now  Ready,  8vo,  1,104  pages,  with  Forty  Page-Engravings,  printed  on  toned  paper, 
and  upwards  of  One  Hundred  and  Twenty  Wood  Engravings  in 
the  Text,  price  51. ;  extra  gilt,  and  gilt  edges,  (a. 

BEETON’S  HISTORICAL  ROMANCES,  DARING  DEEDS, 
AND  ANIMAL  STORIES.  Containing:  Runnymede  and  Lincoln  Fair:  A 
Story  of  the  Great  Charter,  by  the  late  J.  G.  Edgar.  Anthony  Waymouth  ;  or. 
The  Gentleman  Adventurers,  by  William  H.  G.  Kingston.  The  Zoological 
Gardens,  by  the  Rev.  J.  G.  Wood.  King  Lion.  Historical  Stories.  Scientific 
Stories.  Victoria  Cross  Gallery.  Sports  and  Pastimes.  Poetry,  Puzzles,  &c. 


Just  Ready,  1,088  pages,  8vo,  with  numerous  Engravings,  Full  Page,  and  in  tba 
Text,  cloth  gilt,  price  51. ;  gilt  edges,  6t. 

BEETON’S  BRAVE  TALES,  BOLD  BALLADS,  and 
TRAVELS  BY  SEA  AND  LAND.  Containing:  Historical  Stories,  by  W.  H. 
D.  Adams.  Hubert  Ellis,  a  Story  of  the  Days  of  Richard  the  Second.  Ingo- 
nyama,  the  Caffre  Chief :  a  Tale  of  South  Africa,  by  Capt  Drayson.  Highland 
Regiments  as  they  Once  Were.  King  of  Trumps.  A  School  Story.  Poems,  by 
Beranger,  &c.  Return  of  the  Emperor,  by  Walter  Thornbury.  Scientific 
Papers.  Miscellaneous  Papers.  Silas  the  Conjuror  ;  his  Travels  and  Perils,  by 
the  Author  of  “Reuben  Davidger.”  Sports  and  Pastimes.  Victoria  Cross 
Gallery.  Wigs’s  Exploits.  'The  ZoologicM  Gardens,  by  the  Rev.  J.  G.  Wood 
M.A,  F.L.S.,&c.  _  ’ 


New  Volume.  Uniform  with  the  above.  Cloth,  plain  edges,  5X. ;  gilt  edges,  fir. 

BEETON’S  TALES  of  CHIVALRY,  SCHOOL  STORIES 
MECHANICS  AT  HOME.  AND  EXPLOITS  OF  THE  ARMY  AND 
NAVY.  A  Book  for  Boys.  Illustrated  by  separate  Plates  and  numerous  Wood- 
cuts  inserted  in  the  Text. 


I 


Published  by  Ward,  Lock,  and  Tyler, 


I 


New  Books  and  New  Editions, 


S.  O.  fectoit’s  ^cfmna  fiooba 

FOR  THE  PEOPLE  OF  GREAT  BRITAIN  AND  IRELAND. 

Each  Volume  compute  in  itself,  and  containing  from  512  to  590  Columns. 
Price  IJ.  in  wrapper;  cloth,  is.  6d.;  half  bound,  iS, 

ratfons^e'x^^^^  Towns  and  Money  Order 

BeeSs  British  Biography  :  From  the  Earliest  Times  to  the  Acces- 
Beeton?Modern  Men  and  Women  :  A  British  Biography  from  the 

Accession  of  ^ 

Beeton’s  Bible  Dictionary.  A  Cyclopaedia  of  the  Geography,  Eio- 

Marra.tivcs«  Xrilths  of  Scripture*  . 

Beeton’s  Classical  Dictionary :  A  Cyclopaedia  of  Greek  and  Roman 

BLoeraDhy,  Geography,  Mythology,  and  Antiquities.  t"  -i  .t 

•Beeton’s  Medical  Dictionary.  A  Safe  Guide  for  every  Family,  de- 

fiMng  with  perfect  plainness  the  Symptoms  and  Treatment  of  all  Ailments.  Ill- 

B:SrDa£Toor  ^om  the  Earliest  Re- 

BretonV  Dictionary  of  Commerce.  A  Book  of  Business  for  aU  Men. 
Beeton’s  Modern  European  Celebrities. 


IJ.  cloth,  cut  flush ;  ix.  6<f.  cloth  boards.  ^ 
i  -DoaHTT  ■Reckoner.  A  Business  and  Family  Arithmetic. 
®W^h“l?  of  N^w  ^^Wes,  and  a  variety  of  carefully  digested  Information 

never  before  collected.  , -o  , 

Beeton’s  Sixpenny  Ready  Reckoner.  96  Pages. 

Price  One  Shilling  each. 

Beeton’s  Guide  Book  to  the  Stock  Exchange  and  Money  Market 

®  wS  Hintf  to  Investors  and  the  Chances  of  Speculator. 

Beeton’s  Investing  Money  with  Safety  and  Profit 

New  Edition,  now  Ready,  price  One  ShUling ;  or  neat  limp  cloth,  xx.  W 

Tjnmr  CP  SONGS.  Being  a  Collection  of  the 
BEETON  S  ®  of  England,  Scotland,  and  Ireland,  with  the  Music 

SSh  many  leap.  8vo,  ,80  pp.,  fancy  wrapper. 


Published  by  Ward,  Lock,  and  Tyler, 


New  Books  and  New  Editions. 


3|jtnb5omt  Jnscntaticn  Dolume^. 


Now  Ready,  price  ioj.  f)d.,  a  New  Volume  by  Henrv  Southgatk,  Author  ot 
“  Many  Thoughts  of  Many  Minds,”  ”  Musings  About  Men,”  &c. 

Noble  Thoughts  in  Noble  Language :  A  Collection  of  Wise  and 

Virtuous  Utterances,  in  Prose  and  Verse,  from  the  Writings  of  the  Known  Great 
and  the  Great  Unknown.  With  an  Index  of  Authors.  Compiled  and  Analytically 
Arranged  by  Henry  Southgate,  Author  of  “  Many  Thoughts  of  Many  Minds,'* 
“  Musings  About  Men,”  “  Woman,”  &a,  &c. 

This  y olume  luill  especially  recommend  itself  to  those  who  can  appreciate  and 
value  the  best  thoughts  of  our  best  writers. 


Price  One  Guinea,  exquisitely  bound,  cloth  gilt  and  gilt  edges,  the  Best  Books  ever 
produced  in  Colours,  and  eminently  htted  for  Christmas  and  New  Vear*s  Gifts. 

The  Fields  and  the  Woodlands.  Illustrated  by  Painter  and  Poet, 
Consisting  of  twenty-four  Pictures,  painted  in  the  highest  style  of  Chromographic 
art,  by  Leighton  Brothers.  With  Verses  of  Character  and  Beauty  appropriate 
to  the  Pictures.  Printed  on  thick  toned  paper. 


Price  One  Guinea,  uniform  with  above. 

Pictorial  Beauties  of  Nature.  With  Coloured  Illustrations  by 

Famous  Artists.  This  magnificent  book  forms  a  companion  volume  to  ‘‘The 
Fields^  and  the  Woodlands,  and  the  splendid  collection  of  twenty-four  Pictures 
IS  unrivalled  by  anything  ever  brought  together  within  the  bounds  of  a  Single 
Volume.  • 


In  One  handsome  Volume,  cloth  lettered,  15s. ;  elegantly  bound  !b  bevelled  boards,  ' 

gilt  edges,  price  21s. 

Dalziel’s  Illustrated  Arabian  Nights’  Entertainments.  With 

upwards  of  2C»  Pictures,  drawn  by  J.  E.  Millais,  R.A.,  J.  Tennibl,  J.  D. 
Watson,  A.  B.  Houghton,  G.  J,  Pinwell,  and  T.  Dalziel,  together  with 
Initial  Letters,  Ornamental  Borders,  &c.,  &c,,  engraved  by  the  Brothers  I>alziel« 

Beautifully  bound  in  cloth  gilt,  price  ys.  Cd.;  in  bevelled  boards,  gill  edges, 
pncc  lof,  6i/,;  in  morocco,  price 

w  Comprising  “  The  Vicar  of  Wake- 

-'thV  n’  “The  Deserted  Village,”  “The  Haunch  of  Venison,” 

Retaliation,"  "Miscellaneous  Poems,”  “The 

OHver^rnlH^mfh^h’  H  ^'Stoops  to  Conquer,”  and  a  Sketch  of  the  Life  of 
Oliver  Goldsmith  by  H  W.  Dulckkn,  Ph.D.  With  loo  Pictures,  drawn  by  G. 

J.  PlNWKLL,  engraved  by  the  Brothers  Dalziki..  ^ 


Handsomely  bound  in  cloth,  gilt  sides  and  edges,  price  aix. 

Old  English  Ballads.  Illustrated  with  50  Engravings  from  Drawin<rs 

ThomIs  Foster,  Frederick  Tavlbr,  Joseph  Nash,  George 

Ihomas,  John  Franklin,  and  other  eminent  Artists. 

Fcap.  4to,  cloth,  gilt  side,  back,  and  edges,  price  ai^, 

Christmas  with  the  Poets.  A  Collection  of  Songs,  Carols,  and 

Festivals  of  Christmas,  fromihe  Anglo-Norman 

Foster  Wk^Inh  J!  ’r"' »  with  53  Tinted  Illustrations  by  Birkft 

FmSecrinVruri.^'""*  -d  with 


Published  by  Ward,  Lock,  and  Tyler. 


New  Books  and  New  Editions. 


Beautifully  bound  in  illuminated  inlaid  binding,  bevelled  cloth,  im.  6^ 

(formerly  2IJ.),  super-royal  4to.  ^  ,r.TTT'  t  rktsWC 

Drawings  by  F.  R.  Pickersgill,  R.A. _ 

Just  ready,  price  aw.,  cloth  gilt 

Bennett  and  Robert  B.  Brooch.  Bennett  wns 

By  the  testimony  of  all  his 

tmegualledin  J""  conffiositions.  His  early  death  was  a  great 

e,l,ogether  in  ^hs  thougMJutm^ss  i/the  general  opinion 

loss.  As  an  author,  Robert  bko  produced  as  a  whole. 

%^Ta:s”:‘'Sit:ySowtuainmen^s 

humour  have  been  universally  acknowledged  and  enjoyed. 

On  toned  paper,  beautifully  bound,  gilt  edges,  price  is». 

sabbath  Beua” Foet ''Stored  Engrattags 

by  Birket  Foster-  - - - 

.  .  V  A  cloth  :  bevelled  boards,  gilt  edges,  lOf,  td. 

Appropnatelybo^d,pnce7T^  6^cl^^^^ 

The  ®  w.th  a  Memohof  the  Author  by  H.  W.  Dolcren 

P^D.’,  and  ^oo  Page  and  other  Illustrations  by  Thomas  Dalzibi-.  engraved  y 
the  Brothers  Dalziel.  _ _ _ _ — 

New  Edition,  price  lof.  td.,  appropriated  Wr»rl-s 

Pearl3  from  the  Poets.  A  ^^’rel'oems  selected  by  H.  \V. 

<['‘aniiii  of  St,  Paul  a.  ,  n.  ** 

Price  2ir. 

-  ,  «.p  tdfi  Holv  Bible.  AVith  Illustrations 

A  Beautiful  Edition  of  -l„  Vatican  adapted  by  Robert  Dudley. 

selected  from  Borders  in  the  highest  style  of  Art.  Magni- 

|rf,'LCd‘lS  ~  Si.  b,  o'w.»  JO».s,  ,Ub  au.  red 

edgesfor  in  elegant  cloth  binding,  lOi.  .  •  xnc 

Ditto,  ditto,  ia  elegant  doth  binding,  leather  back,  price  lOr.  6i. 

Price  One  Guinea.  New  Edition  Just  Ready. 

ttt  1  a  r\^  "Filffar  Allan  Po©.  "With.  Illustrations 
Fof,.a  ^CKeaectc,  he,  and  Head  a.d  Tail  Fi.c 

by  Harrv  Rogers. _ _ _ _ 

Published  by  Ward,  Lock,  and  Tyler. 


New  Books  and  New  Editions. 


5i3ibkjs  nnii 


THE  NEW  ILLUSTRATED  FAMILY  BIBLE. 

4to,  doth  gilt,  illuminated  side,  plain  edges,  2ts.;  ditto,  red  edges,  22f.;  half-bound 
calf,  red  edges,  3if.  6</.;  morocco,  gilt  edges,  422.;  Turkey  morocco, 
extra,  52^.  6d.  • 

COBBIN’S  ILLUSTRATED  FAMILY  BIBLE  andPEOPLE’S 

Commentary.  With  Family  Register,  a  Profusion  of  Illustrations  of  Biblical 
Localities,  and  of  Incidents  from  the  Holy  Scriptures,  by  Ovkrbeck  Rethel 
and  other  great  Scriptural  Artists.  With  a  large  number  of  Coloured  Pictures.  * 
A  Family  Bible  and  Commentary,  cheap  in  price,  trustworthy  in  explanations, 
and  attractive  in  form,  has  long  been  desired.  “  Cobbin’s  Illustrated  Family 
Bible  and  People’s  Commentary”  will  be  found  to  give  a  number  of  advan¬ 
tages  to  purchasers.  Some  of  these  advantages  are  described  below. 

I.  It  is  the  only  Family  Bible  published  with  beautifully  Coloured  Plates. 

II.  The  present  Family  Bible  will  be  by  far  the  Cheapest  yet  issued.  It  will  cost 

scarcely  one-third  of  the  price  which  is  now  paid  for  the  lowest-priced  Family  Bible 
although  these  have  been  hitherto  considered  marvels  of  cheapness.  .  '* 

III.  The  Commentary,  by  one  of  our  most  eminent  Biblical  Scholars  will  be 

found  complete,  and  will  afford  all  needed  information  for  an  intelligent  peru^  of 
Holy  Writ,  now  so  closely  searched,  and  made  the  subject  of  much  hostile  as  well 
as  friendly  criticism.  Thus,  in  this  issue  of  the  Bible,  subscribers  will  possess  an 
admirable  Commentary — clear,  concise,  and  thoroughly  trustworthy,  ‘hfany  Com¬ 
mentaries  occupy  the  space  of  six  volumes,  costing  a  large  sum  of  money ;  and 
hardly  any  really  good  Commentary  can  be  bought  which  does  not  occupy  as  many 
as  three  volumes.  But  “Cobbin’s  Family  Bible  and  People’s  Commentary" 
will  combine,  for  Clergymen,  Teachers,  and  Students,  in  one  compact,  handsome, 
and  portable  volume,  both  the  Text  of  Holy  Writ  and  a  full  Commentary.  The 
well-engraved  and  printed  Maps  and  Illustrative  Engravings,  the  beautiful  many- 
coloured  Pictures,  the  artistic  and  useful  Register  of  Family  Events,  printed  m 
Tints,  and  ruled  for  the  insertion  of  the  Family  Names  and  Events,  all  unite  to 
form  a  Bible  for  the  People  of  Great  Britain,  as  well-fitted  for  the  Cottage  by  its 
Cheapness  as  for  the  Palace  by  its  Completeness  of  Text  smd  Comrnenmry  and 
beauty  of  appearance.  _ 

Price  ^s.  6d. 

TEACHER’S  PICTORIAL  BIBLE  and  BIBLE  DICTIONARY. 

The  Authorized  Version.  Illustrated  by  Graphic  Engravings  and  Maps,  contoin- 
ing  the  Old  and  New  Testaments,  translated  out  of  the  Original  Tongues  and 
with  the  former  Translations  diligently  Compared  and  Revised  by  His  M.ajesty’s 
Special  Command.  Appointed  to  be  read  in  Churches.  With  the  most  approved 
Marginal  References,  and  Historical  and  Descriptive  Illustrations  appended  to 
each  Book  and  in  the  Dictionary.  By  the  Rev.  Ingram  Cobbin,  M.  A 


Now  Ready,  Uniform  with  Beeton’s  Shilling  Gazetteer,  containing  Fivt 
H undred  and  Twelve  Columns  of  closely-printed  matter. 

BEETON’S  BIBLE  DICTIONARY. 

Price  IS.  ;  in  cloth  boards,  is.  (>d.  ;  half  bound,  2X. 

•,*  To  Bible  Teachers,  Sunday  School  Teachers,  Sehoehnasters,  Pupil  Teachers 
and  all  interested  in  aiding  the  Study  of  the  Scriptures,  Special  Terms  will  bi 
gtveu  when  a  number  not  less  than  a  Dozen  Beeton’s  Bible  Dictionary 

are  ordered. 


Published  by  Ward,  Lock,  and  Tyler, 


New  Boohs  and  New  Editions, 


COBBIN’S  COMMENTARIES. 

The  Publishers  desire  to  call  the  attention  of  the  Public  to  some  very  ini. 
JL  7  ^  thpv  haue  made  in  these  valuable  Commentaries,  They  have 

i7JZdtevarie^^^^^^^  the  bindings.  The  style  of  the  bindui.s 

Zrn  all  bTfound  entirely  new  and  attractive.  Thefmces  have  been  revised,  and 
in  all  cases  very  greatly  reduced. _ _ 

The  Companion  Bible ;  The  Authorized  Version.  Illustrated 
by  Notes  on  Oriental  and  Scriptural  History,  Scenery,  and  Customs.  Numerous 
Page  Engravings  and  Maps. 


1.  Crown  8vo,  cloth  antique,  red 
edges,  lettered  on  side  .  "J 
s.  French  morocco,  blind,  gilt 
•  •  •  •  • 
Pigskin  bevelled  boards,  blind, 
gilt  edgas  .  .  •  •  ^4 


s.  d. 

Turkey  morocco  extra,  blind, 

gilt  edges  •  .  _  .  .  la  0 

Turkey  morocco  antique  be¬ 
velled  red  and  gold  edges  .  17  6 
Best  dull  gilt  clasp  for  above  2  o 


**  The  Companion  Bibi.e  meets  the  wants  and  means  of  a  numerous  class  of 
refers  and,  indeed,  forms  a  complete  Cyclopcedia  of  Oriental  intelligence.  The 
reader  will  here  find  ample  information  respecting  the  Manners,  Customs,  and 
Geography  of  the  Holy  Land,  and  of  those  countries  which  were  ^<>1,1  e  smy 
associated  with  it  in  the  historical  pages  of  Scripture,  and  a  good  Index  will 
facilitate  every  inquiry.  _ _ _ _ 

Cobbin’s  Portable  Commentary.  A  Cheap  Edition  of  the  Portable 

Commentary,  for  Sabbath  Schools  and  Distribution,  being  the  Cheapest  Com- 
mentary  of  the  Holy  Scriptures  ever  published.  With  15,000  Critical  and  Ulus- 
toativ^Notes  and  50,000  References  and  Readings;  together  with  a  History 
connecting  the  Old  and  New  Testaments,  various  useful  tables,  and  9  coloured 

maps.  By  the  Rev.  Ingram  Cobbin,  M.A.  ^  ^ 

s.  d. 


8.  Cloth  .  .  •  • 

g.  French  morocco,  blind,  gut 

10.  Pigskin  bevelled  boards,  blind, 

mlt  edges  .  .  •  • 

11.  Turkey  moroeco  extra,  blmd, 

gilt  edges  .  .  •  • 


4  o 

5  o 

6  6 
7  o 


12.  Turkey  morocco  limp,  blmd, 

gilt  edges  .  .  •  • 

13.  Calf  or  Turkey  morocco,  limp 

circuit,  gilt  edges  .  . 

14.  Turkey  morocco,  antique,  be¬ 

velled,  red  and  gold  edges  . 
Best  dull  gilt  clasp  for  above 


7  O 

10  6 


o 

6 


.ttia  Analvtical  Bible;  New  Edition.  Authorized  Version. 

’^Wth  so  o^J^^ferences  and  Readings,  Analytical  Notesappended  to  Each  Book 
Sstriil  Connection  of  Old  and  New  Testaments,  various  useful  Tables,  and 
Nine  Coloured  Maps.  Fcap.  8vo,  796  PP*  ^ 


15.  French  morocco,  blind,  gilt 
edges  . 

id.  Pigskin  bevelled  boards,blind, 

pit  edges  .  .  •  • 

'Turkey  morocco  extra,  blind, 
gilt  edges 


5  • 

6  6 


r8,  Turkey  morocco  limp,  blind, 
gilt  edges  .  .  •  •  . 

10.  Calf  or  Turkey  morocco,  limp 

circuit,  gilt  edges  _  .  •  ^o 

20.  Turkey  morocco,  antique  be¬ 
velled,  red  and  gold  edges  .  9 
Best  dull  gilt  clasp  for  above  x 


d. 


Published  by  Ward,  Loch,  and  Tyler, 


New  Books  and  New  Editions, 


^ktxonaricB  of  Jangtragc. 


Now  Ready,  New  and  Cheaper  Edition.  Demy  8vo,  634  pages,  cloth,  3*.  CS.;  or, 

royal  8vo,  half  bound,  sr. 

Webster’s  Universal  Pronouncing  and  Defining  Dictionary  of 

the  English  Language.  Condensed  from  Noah  Webster’s  Large  Work,  with 
numerous  Synonyms,  carefully  Discriminated  by  Chauncey  A.  Goodrich,  D.  D., 
Professor  in  Yale  College.  To  which  are  added  "Walker’s  Key”  to  the  Pronun¬ 
ciation  of  Classical  and  Scriptural  Proper  Names  ;  a  Vocabulary  of  Modern 
Geographical  Names ;  Phrases  and  Quotations  from  the  Ancient  and  Modem 
Languages ;  Abbreviations  used  in  Writing,  Printing,  &c. 

T/iis  comprehensive  Work  is  beautiftilly  printed  on  good  Paper,  in  a  clear 
and  distinct  Type,  in  double  columns,  and  has  had  the  benefit  0/  Revision  to  the 
Present  Time. 

KSr  This  is  now  undou''tedly  the  Cheapest  and  Best  English  Dictionary. 
“ThisDictior.ary  is  one  which  must  commend  itself  to  every  intelligent  reader,  containing,  as 
It  does,  all  the  recently.adopted  words  in  common  use  up  to  the  end  of  last  year.  Let  us  add  it  is 
carefully  ami  well  printed,  and  very  cheap :  and  having  said  so  much,  we  feel  assured  Uiat  further 
commendation  is  unnecessary.  It  is  good,  useful,  and  cheap.— Z.fvrr^0/  Mail. 


THE  CHEAPEST  ENGLISH  DICTIONARY  EVER  PUBLISHED. 

Fcap.  4to,  cloth,  price  as.  6d, 

Webster’s  Improved  Pronouncing  Dictionary  of  the  English 

Language.  Condensed  and  Adapted  to  English  Orthography  and  Usage,  with 
Additions  from  various  Accredited  Sources,  by  Charles  Rdkson.  To  which  are 
added  Accentuated  Lists  of  Scriptural,  Classical,  and  Modem  Geographical 
Proper  Names. 

IS*  This  carefully  revised  edition  of  Webster* s  great  work  was  undertaken,  at 
considerable  outlay,  by  the  late  David  Bogue,  and  embraces  all  the  best  points  of 
the  English  and  American  authorities.  It  must  supersede  ]owii^o'n.  Walker, 
Smart,  Worcester,  and  its  other  predecessors.  It  is  admirably  adapted  for 
School  Use. 

JOHNSON  AND  WALKER  SUPERSEDED. 
Containing  Ten  Thousand  More  Words  than  Waaker’s  Dictionaky. 
Royal  i6mo,  cloth,  price  ir. 

Webster’s  Pocket  Pronouncing  Dictionary  of  the  English  Lan¬ 
guage.  Condensed  from  the  Original  Dictionary  by  Noah  Webster,  LL.  D.; 
with  Accentuated  Vocabularies  of  Classical,  Scriptural,  and  Modern  Geographical 
Names.  Revised  Edition,  by  William  G.  Webster,  son  of  Noah  Webster. 


Containing  Ten  Thousand  More  Words  than  Walker’s  Dictionary, 
Royal  i6mo,  linen  boards,  price  (id. 

Webster^s  Pocket  Pronouncing  Dictionary  of  the  English  Lan« 

guage  ;  Condensed  from  the  Original  Dictionary  by  Noah  Webster,  LL  D.; 
with  Accentuated  Vocabularies  of  Cla.ssical,  Scriptural,  and  Modern  Geographical 
Names.  Revised  Edition,  by  William  G.  Webster,  son  of  Noah  Webster. 

•,*  This  is  by  far  the  most  Complete  and  Cheapest  Pocket  Dictionary  of  ikt 
English  Language. 


Published  by  Ward,  Lock,  and  Tyler. 


1 


New  Books  and  New  Edit io7is. 


Price  II.,  cloth. 

A  Book  for  'Home  and  School  Use  that  will  equal  anything  produced.  ^ 

Beeton’s  Pictorial  Speller.  Containing  nearly  200  Pages,  with  a 

multitude  of  Engravings,  and  comprising— i.  Several  Alphabets  for  learning 
Letters  and  Writing.  2.  A  First  Spelling  Book  or  Primer,  containing  Words  ot 
from  Two  to  Four  Letters,  Illustrated.  3.  A  Second  Spelling  Book,  containing 
Words  of  from  Five  to  Ten  Letters,  Illustrated.  4.  Moral  Tales  in  Short  Words, 
Illustrated.  5.  Bible  Stories  and  Lessons  in  Easy  Words,  Illustrated,  o.  atones 
from  English  History,  written  for  Children. 


New  Edition.  Demy  8vo,  160  pp.,  cloth,  gilt  back  and  side,  if.  6<f. ;  or  in  wrapper 

boards,  if. 

Webster’s  (The  Illustrated)  Reader.  Containing  Two  Hv.ndred 

Lessons  on  General  Subjects,  suited  to  the  capacity  of  Young  Learners,  with  Ei^ 
nlanatorv  Introduction  and  Questions  for  Examination,  on  the  plan  of  Noah 
Webster  the  Lexicographer.  Embellished  with  numerous  first-rate  Engravmgs 
from  Designs  by  eminent  English  and  Foreign  Artists. 


USEFUL  BOOKS  FOB  SCHOOLS,  FAMILIES,  AND  SELF-LEAENEES. 

Fifth  Edition,  Just  Ready,  price  sf.  6</.,  364  pp.,  crown  8vo,  half  bound, 
linen  boards,  price  2f. 

•nivtionarv  (The)  of  Every-day  Difficulties  in  Reading,  Writing, 

and  St)eakin<r  the  English  Language  ;  or.  Hard  Words  Made  Easy.  A  Complete 
Enitome  of  Valuable  Explanations  and  Definitions  of  Difficult  English  and  Foreign 
Words  Phrases,  and  Expressions,  with  the  Correct  Pronunciauon  of  each  Word. 


New  Edition,  Just  Ready.  Royal  i6mo,  »i6  pp.,  cloth  gilt,  af. ; 
roan  gilt,  2f.  bd. 

Mackenzie’s  Synonyms :  A  Practical  Dictionary  of  English  Syno¬ 
nyms.  Alphabetically  Arranged  by  D.  L.  Mackenzie. 


One  Thousand  Illustrations,  price  lor.  bd.,  half-bound 

The  Self- Aid  Cyclopsedia  for  Self-Taught  Students.^  Compris* 

ins  General  Drawing  :  Architectural,  Mechanical,  and  Engineering  Drawing ; 
n?n,,mpntal  Drawing  and  Design  ;  Mechanics  and  Mechanism;  the  Steam  Engine. 
By  Robert  Scott  Burn,  F.S.A.E.,  &c..  Author  of  “Lessons  of  My  Farm,  &c. 
690  pp. ,  demy  8  vo.  _ _ 


Just  Published,  crown  8vo,  cloth,  price  ^s.  6d.,  New  and  Revised  Edition. 

A  Million  of  Facts  of  Correct  Data  and  Elementary  Informa¬ 
tion  in  the  Entire  Circle  ol  the  Sciences,  and  on  all  Subjects  of  Speculation  and 
Practice  Much  enlarged  and  carefully  revised  and  improved,  and  brought  down 
to  the  present  year.  A  large  amount  of  new  matter  added. 


Published  by  Ward,  Lock,  and  Tyler, 


New  Books  and  Neiv  Editions. 


Ilratoing  ^300li0. 


Now  Ready.  New  and  Revised  Edition,  demySvo,  cloth,  3J. 

Drawing  Book  (The  Illustrated).  Comprising  a  Complete  Introduc¬ 
tion  to  Drawing  and  Perspective ;  with  Instructions  for  Etching  on  Copper  or 
Steel,  &c.  &c.  Py  Robert  Scott  Born.  Illustrated  with  above  300  Subjects 
for  Study  in  every  branch  of  Art. 


Demy  8vo,  cloth,  ar. 

Architectural,  Engineering,  and  Mechanical  Drawing  Book 

(The  Illustrated).  By  Robert  Scott  Burn.  With  300  Engravings. 


New  Edition,  Just  Ready,  demy  8vo,  cloth,  ar.,  144  pp. 

Steam  Engine  (The):  Its  History  and  Mechanism.  Being  Descrip- ' 
tions  and  Illustrations  of  the  Stationary,  Locomotive,  and  Marine  Engine.  By 
Robert  Scott  Burn.  _ 


Demy  8vo,  cloth,  ar. 

Mechanics  and  Mechanism.  By  Robert  Scott  Burn.  With 

350  Illustrations. 

New  Work  on  Ornament  and  Design.  Demy  8vo,  cloth,  ar. 

Ornamental  Drawing  and  Architectural  Design.  With  Notes, 

Historical  and  Practical.  By  Robert  Scott  Burn,  Author  of  “  The  Illustrated 
Drawing  Book,”  &c.,  &c.  With  nearly  300  Engravings  of  Interior  and  Exterior 
j  Decorations  for  Churches,  Houses,  &c.,  &c. 

t  *'  We  can  heartily  recommend  Mr.  Burn's  book  as  a  useful  guide  to  an  art  that  all  men  of  edu¬ 

cation  are  requited  to  ilMA-jl'—Athenaum, 


\  - 

Scientific  Treatises.  By  Frederick  Schoedler.  Translated 

and  Edited  by  Henry  Medlock,  &c.  With  numerous  Illustrations. 

Post  8vo,  cloth  limp,  iit,  each. 

I.  Elements  of  Astronomy.  5.  Elements 

3.  Elements  of  Botany.  sobhy. 

3.  Elements  of  Chemistry.  6.  Elements 

4.  Elements  of  Geology  and  Mine-  siology. 

BALOGY. 


OF  Natural  Philo- 
OF  Zoology  and  Phy- 


Half  bound,  df. 

Treasury  of  Natural  Science.  From  the  German  of  Professor 

Schoedler,  with  numerous  additions  by  Henry  Medlock,  F.CS.  Fourth 
Edition.  With  copious  Index,  and  upwards  of  5C0  Engravings. 

Published  by  Ward;  Loek,  and  Tyler, 


New  Boohs  and  New  Editions, 


^cto  ^££blctD0rk  |3attern  §00110. 

BY  MADAME  ADOLPHE  GOUBAUD. 

Price  One  Shilling  each, 

Madame  Goubaud’s  Tatting  Patterns. 

Madame  Goubaud’s  Embroidery  Patterns. 

Madame  Goubaud’s  Crochet  Patterns. 

Madame  Goubaud’s  Guipure  Work  Patterns.  2s, 

Madame  Goubaud’s  Knitting  and  Netting  Patterns. 

Madame  Goubaud’s  Patterns  of  Monograms,  Initials,  &o. 
Madame  Goubaud’s  Berlin  Work  Instructions.  i8  Illust.  (>d, 
Madame  Goubaud’s  Embroidery  Instructions.  65  Illust.  dd. 
Madame  Goubaud’s  Crochet  Instructions.  24  Illustrations,  dd, 

!  Price  If.,  Uniform  with  the  Popular  Series  by  Madame  Goubaud. 

f  Madame  Goubaud’s  New  Crochet  Patterns. 

I  Madame  Goubaud’s  Bazaar  Book.  Being  a  Collection  of  Patterns 
•  simple  and  elaborate,  cheap  and  effective,  suitable  for  wonting 

1  and  making  for  Fancy  Fairs,  Bazaars,  Charitable  Institutions,  dec. 


BEETON’S  PENNY  BOOKS. 

Specimen  Copies  Post  Free  for  Three-halfpeacs  jach. 


Beeton’s  Penny  Cookery  Book. 

Beeton’s  Penny  Song  Book.  Popular  Collection. 
Beiton’s  Penny  Song  Book.  National  Collection. 
Beeton’s  Penny  County  Court  Book. 

Beeton’s  Fenny  Doctor’s  Book. 

Beeton’s  Penny  Gardening  Book. 

Beeton’s  Penny  Landlord,  Tenant,  and  Lod^or. 
Beeton’s  Penny  Domestic  Servant's  Book. 
Beeton’s  Penny  Recipe  Book. 

Beeton’s  Penny  Stamps  and  Taxes. 

Beeton’s  Penny  Ready  Reckoner. 

Beeton’s  Penny  Poultry  Book. 

Life  of  the  Prince  of  Wales. 

Beeton’s  Penny  Watts’  Divine  and  Moral  Songs. 
Beeton’s  Penny  Nine  Hours’  Wages  Book. 


Published  by  Ward,  Lock,  and  Tyler, 


New  Books  and  New  Editions. 


35;tnlis0m£  JubenUc  Prmntatixm  13olumc0. 

With  many  Coloured  and  Plain  IllustraHons.  drawn  hy  the  most  eminent 
Artists,  printed  in  the  best  manner  and  handsomely  bound,  rendering 
them  really  good  and  extremely  Cheap  V olumes. 

€d.  boards,  plain ;  S^-,  doth,  partly  coloured  ;  fully  coloured,  cloth,  ns.  6d. 
The  Child’s  Own  Album,  in  Picture  and  Verse,  of  Favourite  Stones 
which  all  may  rehearse.  265  Engravings  by  the  Brothers  Dalziel. 

3f.  6d.,  boards,  plain  ;  5^-,  doth,  half  coloured  ;  7^.  6d.,  fully  coloured. 

The  Child’s  Famous  Picture  Book,  Plenty  to  Laugh  at,  and  Plenty 

to  Learn.  Upwards  of  500  Pictures,  and  many  pretty  little  Verses  and  btones. 

Price  sr.,  cloth.  Coloured  Pictures. 

The  Children’s  Picture  Gallery.  A  Series  of  80  beautiful  Engravings 

from  Paintings  by  eminent  Artists,  adapted  for  the  Young,  with  short  Descnpuve 
Letterpress,  suited  to  the  capacity  of  Children,  under  each  Picture. 

Price  sx.,  cloth,  Coloured  Pictures. 

The  Holiday  Picture  Book,  with  Pretty  Verses  and  Merrv  Rhymes, 
cleverly  and  comically  Illustrated  with  large  Pictures  in  Colours  by  Edmund 
Evans,  and  many  other  charming  Engravings. 

Price  5X.,  cloth. 

The  Pretty  Coloured  Picture  Book,  containing  a  Series  ®f  Pretty 

Coloured  Pictures  to  please  Good  Little  Folks. 

Price  3X.  6d.,  plain  cloth  ;  partly  coloured,  s*.  I  fully  coloured,  7X.  6d. 

The  Pretty  Page  Scrap-Book,  with  Pictures  and  Rhymes,  to  amuse 

Little  People  at  all  sorts  of  Times. 

\  Coloured,  price  sx. 

The  Book  of  Animals.  By  Harrison  Weir. 

Tt  is  sufficient  to  state  that  Mr.  Weises  hand  is  in  this  book  to  know  that  it 
is  a  good  book,  interesting,  and  well  dene. 

Price  sx.,  cloth.  Coloured  Pictures. 

The  Child’s  Pictorial  Museum  of  Birds,  Beasts,  and  Fishes. 

Beautifully  Illustrated  with  Large  Pictures,  printed  in  Colours  by  Edmund  Evans. 
3X.  fid.,  boards,  plain  :  partly  coloured  cloth,  sx. :  fully  coloured,  7X.  f>d. 

The  Child’s  Own  Book  of  Scripture  Pictures.  Scenes  from  the 

Old  Testament  _ _ 

3X.  fd.  boai^s,  plain  ;  partly  coloured,  sx.  I  fully  coloured,  yx.  6d. 

The  Child's  Ov  ti  Book  of  Scripture  Pictures.  Scenes  from  the 

New  Testament. 


Published  hy  Ward,  Lock,  and  Tyler. 


New  Books  and  New  Editions. 


Strongly  bound,  half  cloth,  6r. ;  cloth,  yr.  fid. 

Wild  Animals  and  their  Homes.  Large  Coloured  Illustrations, 

with  Descriptive  Letterpress- 


Uniform  with  the  above.  Coloured  Illustrations,  dr. ;  cloth,  6d. 

Domestic  Animals  and  their  Habits. 


Boards,  half  cloth,  3r.  6d.  ;  cloth,  coloured, 

Papa’s  Pretty  Gift-Book  for  all  Good  Little  Boys  and  Girls. 

Enriched  with  numerous  clever  Engravings. 


I 

I 

I 


1 


i 

I 

I 


Price  5J.,  cloth.  Coloured  Pictures. 

Little  Polks’  Beauty  Pictures,  with  upwards  of  loo  Coloured  and 

other  Illustrations.  _ 

Price  2S.  fid.,  boards :  %s.  fid.,  cloth ;  indestructible,  mounted,  S-r. 

Aunt  Fanny’s  Pretty  Picture  Book.  With  Illustrations  printed  in 

Colours 

Price  IS.  fid.,  boards ;  sr.  fid.,  cloth  ;  Indestructible,  mounted,  Si. 

Aunt  Fanny’s  Nursery  Tales  and  Rhymes.  With  Illustrations 

printed  in  Colours.  _  i 

The  Best  Book  of  Games.  Cloth,  full  gilt  side  and  edges,  5*. 

The  Boy’s  Handy  Book  of  Games,  Sports,  Pastimes,  and  Amuse¬ 
ments  ;  being  a  Complete  Encyclopaedia  of  Boyish  Recreative  Pursuits  of  every 
Description,  and  forming  a  Guide  to  the  Employment  of  every  Leisure  Hour. 
The  whole  divided  into  Separate  Treatises,  and  Illustrated  with  Hundreds  of 
Engravings. _ 

Post  8vo,  extra  cloth,  full  g^lt  side,  back,  aind  edges,  sr. 

The  Boy’s  Own  Book  of  Natural  History.  With  numerous  Illus¬ 

trations  by  WiLi.iAM  Harvey  aind  others,  and  Sixteen  Coloured  Illustrations. 


Thick  post  8vo,  extra  cloth  gilt,  and  gilt  edges,  sr. 

The  Boy’s  Own  Sea  Stories  :  Being  the  Adventures  of  a  Sailor  in 
the  Navy,  the  Merchant  Service,  and  on  a  Whaling  Cruise.  Narrated  by  Himself. 
Nuc.erous  Illustrations. 

Cloth  gilt,  extra,  SJ. 

The  Book  of  Brave  Old  Ballads.  With  Coloured  Illustrations. 


Cloth  gilt,  extra,  5s.  1 

Harry’s  Ladder  to  Learning.  With  Coloured  Illustrations. 

Cloth  gilt,  extra,  55.  ' 

Songs  for  the  Little  Ones  at  Home.  Coloured  and  other  Illustrations.  1 


Pliblished  by  Ward,  Lock,  and  Tyler. 


New  Books  and  New  Editions, 


Now  Ready,  cloth  gilt  and  gilt  edgef,  price  sx. 

THE  CHILD’S  BOOK  OF  FRENCH  AND  ENGLISH.  With 

One  Hundred  and  Fifty  Illustrations, _ 

Cloth  extra,  5x. 

Nursery  Songs  and  Ballads.  Uniform  with  “  Harry’s  Ladder.”  8 

Coloured  Cuts  and  numerous  other  Illustrations. 

Cloth  extra,  sx. 

Nursery  Tales  and  Stories.  Uniform  with  “Songs  for  the  Little 

Ones.”  8  Coloured  Cuts  and  numerous  other  Illustrations. 

Extra  cloth,  gilt  edges,  sx. 

Our  Nursery  Story  Book.  280  Illustrations  by  the  leading  Artists 

of  the  Day.  Engraved  by  Dalziel  Brothers. 

Cloth  gilt,  sx. 

Half-Hours  with  the  Bible ;  or,  Scripture  Scenes  and  Characters ; 
described  in  a  simple  and  attractive  form,  suitable  for  Young  People  ;  beautifully 
and  profusely  illustrated  with  Engravings. 


Goth  gilt,  5X. 

Nursery  Rhymes,  Old  and  New.  A  Collection  of  all  the  most 

Favourite  Nursery  Rhymes,  Jingles,  and  Stories ;  also  many  new  ones  now 
printed  for  the  first  time.  Numerous  Illustrations. 


Cloth  gilt,  sx. 

Little  Mary’s  Nursery  Story  Book.  Comprising  Primer,  Spelling 
Book,  Reading  Book,  First  and  Second  Books  of  Poetry,  English  History, 
Scripture  Lessons,  Babes  in  the  Wood.  Numerous  Illustrations. 

.  Cloth  gilt,  extra,  fix.  each. 

The  Child’s  Popular  Fairy  Tales.  Sixteen  Coloured  Illustrations. 

The  Child’s  Own  Book  of  Country  Pleasures.  Sixteen  Coloured 

and  numerous  other  Illustrations. 

_ _ 

Cloth  gilt,  extra,  3X.  fidl 

Good  Old  Stories.  Eight  Coloured  and  numerous  other  Illustrations. 

Cloth  gilt,  extra,  3X.  td. 

Old  Nursery  Tales  and  Famous  Histories.  Eight  Coloured  and 

numerous  other  lllusuraiions. 

Extra  cloth,  fix. 

Our  Favourite  Fairy  Tales:  consisting  of  **Tom  Thumb,”  “The 
Three  Be.Trs,”  “  Ati  Baba,”  “Robin  Hood,”  "Sleeping  Beauty,”  "  Puks  in 
Boots”  ”  Red  Riding  Hood,”  “  Jack  the  Giant  Killer,”  “  Cindcrell.t.”  “  Beauty 
and  the  Be.-ist,”  “Goody  Two  Shoes,”  “Aladdin,”  “Jack  and  the  Beau  Stalk.” 
Numerous  Illustrations. 

Decidrtily  the  Best  yolttme  of  Fairy  Tales  in  the  Eng^iish  Lanirifaj^e. 


Published  by  IVard,  Lock,  and  Tyler. 


New  Books  and  Nezv  Editions. 


Cheaper  Edition,  cloth,  y.  6d. 

Unsentimental  Journeys  ;  or  Byeways  of  the  Modem  Babylon.  By 
Jamks  Greenwood.  Describing:  in  a  most  interesting  manner  the  Author’s 
various  Journeys: — The  Night  Coffee-House,  the  Dog  Show,  Houndsditch 
Market,  Bird  Market  the  Hospital  Gate,  and  many  other  Scenes  of  Poverty  and 
Depravity.  _ 

Cloth  plain,  3^.  6d. 

The  True  History  of  a  Little  Ragamuffin.  By  James  Greenwood, 

Author  of  "  A  N ight  in  a  Workhouse."  14  Descriptive  Illustrations  by  Phiz. 


Cloth  gilt,  ar.  6d. 

Child’s  (The)  Own  Book  of  Pictures,  Tales,  and  Poetry. 

Numerous  Pictures.  _ 

Cloth  gilt,  2j.  6d, 

Favourite  Nursery  Rhymes  for  Nursery  Favourites.  Full  of 

Funny  Pictures.  _ 

Cloth  gilt,  3S,  ftd. 

Merry  Rhymes  and  Stories  for  Merry  Little  Learners.  With 

numerous  Laughable  Pictures. 


Cloth  gilt,  2f. 

Little  Fanny’s  Nursery  Picture  Book.  Numerous  Illustrations. 


Cloth  gilt,  2r.  td. 

New  Comical  Nursery  Rhymes  and  Funny  Stories  to  Make 

Little  Children  Laugh.  _ 

Cloth  gilt,  or.  (id. 

Famous  Fairy  Tales.  By  Alfred  Crowquill.  Numerous 

Illustrations.  _ _ 

Cloth  gilt,  ax.  td. 

Pretty  Little  Lessons  for  Pretty  Little  Children.  Illustrated  with 

950  Pretty  Pictures.  _ _ 

Cloth  gilt,  ar. 

Easy  Tales  and  Pleasant  Stories  for  our  Young  Friends.  Em¬ 

bellished  with  upwards  of  aoo  Engravings. 

Cloth  gilt,  3X.  6a 

Bible  Sketches  from  the  Old  and  New  Testaments,  adapted  for 

Juvenile  Reading.  With  numerous  Illustrations. 

Goth  gilt,  ar. 

Sacred  Reading  for  Young  Children.  Selected  from  the  Old 

TesUment.  With  numerous  Engravings. 


Pnhlished  by  Ward,  Lock,  and  Tyler. 


r 


^lew  Books  and  New  Editions, 


Demy  8ro,  price  6d.,  handsomely  bound  ;  half  calf,  xor.  6J. 

PALESTINE: 

Its  Holy  Sites  and  Sacred  Story, 

Amply  Illustrated  with  Maps  and  more  than  300  Wood  Engravings,  executed  by 

Eminent  Artists. 


The  design  of  the  work  is  to  provide  a  Consecutive  History  of  Palestine,  from  the 
time  of  Abram  to  that  of  the  final  Destruction  of  Jerusalem  under  Titus.  It  also 
furnishes,  in  immediate  association  with  the  events  recorded,  a  Topogpraphical 
Description  of  the  Land. 

“Palestine”  furnishes  a  contemporaneous  view  of  the  two  kingdoms — Israel 
and  Judah  ;  and  supplies  a  Connected  Narrative  to  fill  up  the  interval  which  t^curs 
between  the  days  of  Ezra  and  those  of  Herod;  it  also  continues  the  history 
beyond  the  accounts  found  in  the  Acts  of  the  Apostles  till  those  dreadful  days  came 
when  Jerusalem,  after  a  siege  more  remarkable  for  its  horrors  than  any  other  on 
record,  was  downtrodden  of  her  enemies,  and  her  beautiful  house  consumed  by  fire. 


IMPORTANT  ANNOUNCEMENT. 

CHARLES  READE’S  NOVELS. 

i  Messrs.  Ward,  Lock,  and  Tyler  have  much  pleasure  in  announcing  that  they 
have  just  completed  arrangements  for  the  issue  in  a  cheap  form  of  the  popular 
movels  of  Mr.  Charles  Rsadb. 


I 


Already  Published, 


s.  d. 


I. 

It  is  Never  too  Late  to 

Mend. 

Crown  8vo,  fancy  boards 

2 

6 

2. 

Hard  Cash  .  .  . 

• 

•  Ditto 

ditto 

2 

6 

3- 

Peg  Woffington^ .  • 

• 

•  Ditto 

ditto 

2 

0 

4- 

Christie  Johnstone  • 

• 

•  Ditto 

ditto 

2 

0 

5- 

Griffith  Gaunt  . 

• 

•  Ditto 

ditto 

2 

6 

6. 

Double  Marriage,  or  White  Lies  Ditto 

ditto 

2 

6 

About  November,  and  subsequently, 

:  7.  Love  me  Little,  Love  me  Long. 

8.  Foul  Play.  By  C.  Reade  and  Dion  Boucicault. 

9.  The  Cloister  and  the  Hearth. 

^  10.  The  Course  of  True  Love  Never  did  Run  Smooth. 

{  II.  Jack  of  All  Trades.  Autobiography  of  a  ThieC 

*•*  All  tlu  above  are  also  done  in  cloth,  gilt  binding,  each  3*.  f>d. 

Published  by  Ward,  Lock,  and  TyUr. 


J 


i 


New  Books  and  Nrw  Editions. 


Hhistrateb  30,  6b,  JprtBcntntmn  lolitmcB, 

Suitable  for  Presents  <Sr»  School  Prizes,  and  especially  adapted  for  Young  People. 
Each  Volume  beautifully  Illustrated,  well  printed,  efficiently  edited,  and 
handsomely  bound  in  extra  cloth,  gilt  sides,  back,  and  edges. 

Price  3s.  6d.  each. 

!  I.  The  Wonders  of  the  World,  in  Earth,  Sea,  and  Sky.  As 
I  Related  by  Uncle  John. 

f  2.  Fifty  Celebrated  Men :  Their  Lives  and  Trials,  and  the  Deeds 

that  Made  them  Famous. 

3.  Fifty  Celebrated  Women  ;  Their  Virtues  and  Failings,  and  the 

Lessons  of  their  Lives. 

4.  The  Life  and  Surprising  Adventures  of  Robinson  Crusoe. 

5.  The  History  of  Sandford  and  Merton.  loo  Engravings, 

6.  A  Boy’s  Life  Aboard  Ship,  as  Told  by  Himself.  Full  of 

Daring  Deeds. 

7.  Life  in  a  Whaler ;  or,  Perils  and  Adventures  in  Tropical  Seas. 

8.  Great  Inventors  :  The  Sources  of  their  Usefulness,  and  the  Re¬ 

sults  of  their  Efforts. 

9.  Household  Stories.  Collected  by  the  Brothers  Grimm. 

10.  Marvels  of  Nature  ;  or,  Outlines  of  Creation.  400  Engravings. 

11.  Evenings  at  Home ;  or.  The  Juvenile  Budget  Opened.  100  Pictures. 

12.  The  Boy’s  Book  of  Industrial  Information.  365  Engravings. 

13.  Fern  Leaves  from  Fanny’s  Portfolio.  First  and  Second  Series. 

14.  Bunyan’s  Pilgrim’s  Progress.  100  Engravings. 

15.  Famous  Boys  and  How  they  Became  Famous  Men. 

1 6.  The  Triumphs  of  Perseverance  and  Enterprise. 

17.  Boy’s  Book  of  Travel  and  Adventure. 

18.  Edgar’s  Crusades  and  Crusaders. 

*9.  Fanny  Fern’s  New  Stories  for  Children. 

20.  Cliffethorpe  ;  or.  Progress  of  Character.  By  PIarriet  Power. 

21.  Lessons  at  Home. 

22.  The  Long  Holidays ;  or.  Learning  Without  Lessons.  H.  A.  Ford. 

23.  The  Four  Homes.  Gasparin. 

24.  Roses  and  Thorns  ,  or.  Five  Tales  of  the  Start  in  Life. 

25.  Book  of  Children’s  Hymns  and  Rh3fmes.  By  the  Daughter 

of  a  Clergyman. 

26.  The  Carterets ;  or,  Country  Pleasures.  By  E.  A.  R. 

{  27.  The  Story  of  Herbert  Lovell ;  or,  Handsome  Is  who  Handsome 

I  Does.  By  Rev.  F.  W.  B.  Bouvkrie. 

I  28.  Blanche  Cleveland ;  or.  The  Sunshine  of  Ysuth.  By  A.  E.  W. 

'  29.  The  Piety  of  Daily  Life.  By  Jane  C.  Simpson. 

30.  Popular  Preachers  :  Their  Lives  and  their  Works.  By  the  Rev. 
William  Wilson,  M.A. 

Published  by  Ward,  Lock,  and  Tyler. 


J 


- 

'  New  Books  and  New  Editions, 

_ _ _ _ 1 

1 

32.  Scripture  Stories  &  Bible  Narratives.  ByRev.r.CALDER,M.A.  | 

33.  Curiosities  of  Animal  Life.  By  George  Kearley,  Witli  ! 

Illustrations  by  F.  W.  Keyl.  ,  _  ,  .  «  ^ 

34.  Nature’s  Gifts  Made  Seirviceable  by  Art  and  Industry  for 

Mankind’s  Daily  Use.  By  George  Dodd.  Illustrated  by  W.  Harvey. 

35.  Tbe  Seasons  and  their  Beauties :  or,  Flowers,  Birds,  and 

Insects  of  the  Months.  By  11.  G.  Adams.  _ 

36.  Mamma’s  Stories  for  her  Little  Ones.  Original  Stones  for  i 

Boys  and  Girls.  ! 

37.  The  Path  on  Earth  to  the  Gate  of  Heaven.  [ 

38.  Stories  of  Courage  &  Principle.  By  Mrs.  Gillespie  Smyth.  | 
43.  Story  of  a  Peasant.  ByMM.  Erckmann-Chatrian.  2  vols.  1 

in  One. 

50.  Tve  Been  Thinking ;  or,  The  Secret  of  Success.  By  A.  S.  Roe. 

52.  Holiday  House.  By  Catherine  Sinclair. 

53.  The  Heart  Triumphant ;  or.  How  Could  He  Help  It  ?  By 

Author  of  “  I’ve  Been  Thinking.” 

54.  The  Young  Marooners.  A  Book  for  Boys.  By  F.  R.  Goulding. 

55.  The  English  Governess  :  A  Tale  of  Real  Life.  By  Author  of 

“The  School  Girl  in  France." 

56.  Freston  Tower.  By  Author  of  “  Margaret  Catchpole.” 

57.  The  £5  Note  :  An  Autobiography.  By  Author  of  “Naomi.” 

58.  The  Wide,  Wide  World.  By  Miss  WetherEll. 

59.  To  Love  and  to  be  Loved.  By  Author  of  “  I’ve  Been  Thinking.” 

60.  Uncle  Tom’s  Cabin.  By  Mrs.  Stowe. 

61.  Self-Sacrifice;  or.  The  Chancellor’s  Chaplain.  By  Rev.  Erskine 

Neale,  M.A. 

62.  The  Lamplighter.  By  Miss  Cumming. 

63.  The  Journey  of  Life.  By  Catherine  Sinclair. 

64.  The  School  Girl  in  France.  By  Miss  McCrindell, 

66.  The  Young  Islanders.  By  Jeffreys  Tayler. 

68.  The  Mothers  of  Scripture  ;  or,  Maternal  Influence  on  Sons.  By 

Dr.  Robert  Philp. 

69.  Maternal  Counsels  to  a  Daughter.  By  Mrs.  Pullan. 

70.  The  Battle  for  Truth ;  or,  Emma  de  Bissau. 

71.  Good  Old  Stories.  Coloured  Illustrations. 

72.  Old  Nursery  Tales  and  Famous  Histories.  Coloured  Illust. 

73.  Orange  Blossoms.  A  Book  for  all  who  have  worn,  are  wearing, 

or  are  likely  to  wear  them.  By  T.  S.  Arthur. 

74.  The  Merchant’s  Clerk ;  or.  Principle  or  No  Principle.  A  Book 

for  Young  Men.  By  the  Rev.  C  B.  Tayler,  M.A. 

75.  The  Christian  Martyrs ;  or,  the  Converts  of  Carthage.  By  Mrs. 

Webb,  Author  of  “Julamerk,"  “Naomi,"  &c.  With  Eight  full-page 
Illiistratlous. 

76.  Julamerk  :  A  Tale  of  the  Holy  Land.  By  Mrs.  Webb,  Author  of 

“The  Christian  Martyrs,”  “  Naomi,”  &c. 

77-  MaryBunyan;  or,  The  Dreamer’s  Blind  Daughter.  By  S.  R. 
Ford.  With  Illustrations. 


Published  by  IVard,  Lock,  and  Tyler, 


Neiv  Books  and  New  Editions. 


Price  ^s.  6d.,  demy  8vo,  handsomely  bound,  cloth. 

The  Life  of  Tammie  Chattie,  of  Le  Bosquet  des  Rossignols,  Victim 
of  the  Siege  of  Paris.  By  Zuckahoe.  ,• 

iShiVs^yi?  wTricL^Ualtogether  free  from  any  kind  of  ordinary  conventionaUty. 

Now  Ready,  price  w. ;  postage  arf..  with  Portraits  and  separate  Engravings. 

Livingstone  and  Stanley:  a  Narrative  of  the  Explorations  of  the 
English  Discoverer,  and  of  the  Adventures  of  the  American  Joutmahst  With 
^lustrations,  and  a  Map  showing  the  WTanderings  of  Livingstone,  the  Course  of 
StAnlcv*  Sind  the  Place  of  Meeting. 

B™%,  C.n.=n» 

^1?:  Ot  5muy-lh.  udig..o.. 

Search  Expedition. 


WARD,  LOCK,  AND  TYLER’S 

Scries  of  'StDO  Shilling  flobcl 


4* 

5- 

11. 

12. 

i6. 

21. 

33- 

3S- 

4*- 

4«- 

45- 

47- 

49- 

Si- 

S3- 

59- 

67. 


The  Sunny  South.  By  Armstrong. 
Perils  hy  Sea  and  Land,  By  Arm¬ 
strong. 

The  Jilt.  By  Author  of  “  Flirt, 
life  of  a  Beauty.  Author  of  "  Flirt.” 
Bride  Elect.  By  Author  of  “  Flirt.” 
Holiday  House.  By  Sinclair. 
Preston  Tower.  By  Cobbold. 

The  Pilgpnms  of  New  England. 
By  Mrs.  Webb. 

Plyers  of  the  Hunt  By  Mills. 
Stable  Secrets.  By  Mills. 

Pather  Darcey.  By  Marsn. 

Time  the  Avenger.  By  Marsh. 
Stuart  of  Dunleath.  By  Norton. 
Wild  Oats.  By  Wraxall. 

Peep  o’Day.  By  Banim. 

Amy  Moss.  By  St.  John. 

OuUty  er  Not  Guilty.  By  Smythies. 


73- 

74- 
77- 

78. 

81. 

85. 

86. 

87. 

88. 

90, 

91. 

93- 

103. 

107. 

109. 

122. 

127. 

130. 


Published  hy  Ward,  Lock,  and  Tyler. 


Pere  Goriot.  By  Balzac. 

Mildred’s  Wedding. 

Eccentric  Personages.  By  W.  H, 
Russell. 

Paid  in  Pull.  By  H.  J.  Bvon. 
Hector  Mainwaring.  Fonblanque. 
The  Prench  Detective.  By  Canl^r. 
Hadji  Baba  in  England.  Morier. 
Hester  TaffeUs. 

Disguised  Nobleman.  By  Fcuillet. 
Man  of  the  World.  By  Fullom. 
Sketches  in  London.  By  Grant. 
Ambition.  By  Smith. 
Lamplighter.  By  Cummmg. 

Ida  May.  By  Langdon. 

Nellie  Truro. 

Mountain  Maniage.  By  M.  Rekt 
improvisatore.  By  Andevsen. 
Margaret  Catchpole.  By  Cobbold. 


N cw  Books  and  New  Editions. 


C3J)ttcati0naI  anb  Pcftrtna  ^0ohs. 


Just  Ready,  New  Edkioos,  crown  8vo,  cloth  lettered,  price  dr. 

History  of  English  Poetry.  From  the  Eleventh  to  the  Seventeenth 
Century.  By  Thomas  Warton,  B.D.,  Poet-Laureate,  Fellow  of  Trinity 
College,  Oxford,  and  of  the  Society  of  Antiquaries,  and  late  Professor  of 
Poetry  in  the  University  of  Oxford. 


Crown  8vo,  toned  paper,  cloth  lettered,  price  4r. 

Europe  During  the  Middle  Ages.  By  Henry  Hallam,  LL.D., 
F.R.A.S.,  Author  of  “The  Constitutional  History  of  England,”  &c. 


Crown  8vo,  toned  paper,  cloth,  lettered. 

Church  and  State.  Being  a  View  of  the  State  of  Europe  during 
the  Middle  Ages-History  of  Ecclesiastical  Power-The  Constitutional  History 
of  England-On  the  State  of  Society  in  Europe.  By  Henry  Hallam. 
LL.D.,  F.R.A.S. 


Crown  8vo,  cloth  lettered. 

The  Court  and  Times  of  Queen  Elizabeth.  By  Lucy  Aikin. 


Crown  8vo,  cloth  lettered. 

Early  Britain  under  Trojan,  Roman,  and  Saxon  Rule,  by 

John  Milton.  England  under  Richard  III.,  by  Sir  Thomas  Mors. 
England  under  Henry  VII.,  by  Sir  Francis  Bacon,  Lord  Vkrulam. 


Crown  8vo,  cloth  lettered. 

Choice  Pieces.  By  Edmund  Burke.  Speech  os  the  Law  of 

Libel  Reflections  on  Revolution  in  France— On  the  Sublime  and  Beautiful- 
Abridgment  of  English  History. 


Crown  8vo,  cloth  lettered. 

Essays— Literary,  Moral,  and  PoUticaL  By  David  Hume,  the 

Historian.  ' 

Crown  8vo,  cloth  lettered. 

Satires.  By  Andrew  Marvell,  M.P.  for  HuIL  1658. 

With  Memoir  of  the  Author.  ^ 


Crown  8vo,  cioth  lettered. 

o.T‘r  °°  ^ 

J  EFFREY.  On  Taste,  by  Archibald  Alison,  LL.D. 


Fiiblisked  by  Ward,  Lock,  and  Tyler. 


New  Books  and  New  Editions. 


S.  O.  BEETON’S  EDITION. 

Crdimann-OTltatnan’s  Popular  goolts. 

Either  to  the  youncr  who  are  learning  history,  to  the  old,  wh)  desire  to  gain, 
lessons  from  experience,  or  to  the  more  feminine  minds,  who  delight  in  a  story  of 
entraJine  interest  full  of  charming  details  of  the  purest  parental  leve  and 
affection,  and  evidencing  a  fraternal  devotion  only  enehng 

all  good  hearts  and  refined  intelligences,  these  exquisite  Volumes  of  LrCK 

MAN^-Chatrian  wUl  appeal  in  tones  of  wholesome  and  invigorating  effect. 

®rice  2f  td  each,  with  Illustrations,  handsomely  bound  m  cloth,  gilt  and 
plain  edges.  Price  if.  each,  paper  covers. 

The  Conscript. 

The  Blockade. 


Waterloo. 

Madame  Th6rSse ;  or,  The 

Volunteers  of  1792. 

Story  of  a  Peasant.  1789. 


6.  Story  of  a  Peasant.  1792. 

7.  Popular  Tales  &  Romances. 

8.  Illustrious  Dr.  Mathfius. 

9.  Alsacian  Schoolmaster. 

10.  Friend  Fritz. 


Series?* 

Fean.  8vo.  Emblematical  Coloured  Enamelled  Wrapper,  if.;  cloth- 
plain  edges.  If.  6d. ;  gdt  edges,  2f. 

1  A  Summer  in  Leslie  Goldthwaite’s  Life.  By  the  Author  of 

“  Faith  Gartney’s  Girlhood,” and  “The  Gayworthys. 

2  The  Gayworthys:  A  Story  of  Threads  and  Thrums.  By  the 

Author  of  ”  Faith  Gartney’s  Girlhood.” 

Faith  Gartney’s  Girlhood.  By  the  Author  of  “The  Gayworthys. 
The  Gates  Ajar ;  or,  Our  Loved  Ones  in  Heaven  By  E  b  Phelps. 
Little  Women.  By  the  Author  of  “  An  Old-Fashioted  Girh 
Good  Wives.  By  the  Author  of  “  Little  Women.” 

Alone.  By  Marian  Harland, 


8.  I’ve  Been  Thinking.  By  A.  S.  Roe. 
q.  Ida  May.  By  Mary  Langdon. 

10.  The  Lamplighter.  By  Miss  Wetherell. 

1 1 .  Stepping  Heavenward.  By  the  Author  of  ‘  *  Aunt  Jane  s  Hero. 

12.  Gipsy  Breynton.  By  the  Author  of  “  The  Gates  Ajar. 

13.  Aunt  Jane’s  Hero.  By  the  Author  of  “  Stepping  Heavenward. 

16.  Looking  Round.  By  A.  S.  Roe. 

17.  Fabrics.  A  Story  of  To-Day. 

New  Volumes,  now  in  the  Press,  for  this  Favourite  Senes,  all  of  which  will  b« 
Ready  immediately  in  the  order  below. 

I A  The  Wide,  Wide  World.  By  Miss  Wetherell. 

15*.  Queechy.  By  the  Author  of  “  The  Wide,  Wide  World. _ 


Published  by  Ward,  Lock,  and  Tyler. 


I 


New  Boohs  and  Neiv  Editions, 


WARD,  LOCK,  &  TYLER’S 

©ne  SluUtng  530ok0  for  Chilbitn. 


These  new  and  tnarvellously  cheap  and  beautifully  Coloured  Toy  Books  possess 
the  great  superiority  and  advantage  of  having  all  the  recent  inventions  and  im¬ 
provements  brought  to  bear  upon  their  production.  It  will  be  a  matter  of  wonder 
and  astonishment  that  such  a  very  superior  series  of  Books  COM  be  oj^ered  to.  the 
public  at  so  small  a  price  as  One  Shilling  each. 


t.  Domestic  Animals. 

2.  Home  and  Field  Animals. 

*3.  Nursery  Songs  and  Ballads. 

5.  Nursery  Tales  and  Stories. 

6.  Popular  Rhymes  and  Pretty  Stories. 

*7.  Adventures  with  Animals. 

8.  The  Picture  Rohinson  Crusoe. 

*9.  The  Children’s  Household  Pets. 

*10.  The  Children’s  Picture  Alphabet. 

II.  The  Little  Pussy  Cats. 

*12.  The  Naughty  Puppies. 

*13.  A  B  C  of  Animals  and  Birds. 

•14.  A  B  C  of  Pretty  Country  Scenes. 

•15.  The  Niursery  Picture  Gallery,  and 
Child’s  Own  Picture  Colour  Book. 

*16.  master  mousie’s  Supper  Party. 
Showing  how  when  Puss  is  Away 
the  Mice  will  Play.  With  most 
Amusing  Illustrations,  executed 
by  Kronheim  in  hb  best  style. 


'  Amutingr  Kazes.  A  Set  of  Puzzle 
Pictures.  Beautiful  Illustrations 
in  Colours  by  Leighton  Brothers. 

*18.  Little  Red  Riding-Hood.  New 
Pictures. 

•19.  Little  Alfred’s  Visit  to  Wombwell’s 
Menagerie ;  showing  the  Mena¬ 
gerie,  with  other  large  Pictures  of 
various  Animals. 

30.  The  Little  Chatterbox.  Designs 

by  Frolich.  Eight  Engravings  in 
Colours. 

31.  master  Tom’s  Transformation. 

Designs  by  Frolich.  Sixteen  En¬ 
gravings  in  Colours. 

23.  master  Caesar.  Designs  by  Frolich. 
Twelve  Engravings  in  Colours. 

33.  master  Hector’s  Adventure.  De¬ 
signs  by  Frolich.  Eight  Engra¬ 
vings  in  Colours. 


Those  marked  •  are  mounted  on  strong  cloth,  ar.  each. 

*•*  This  unparallelled  Series  of  Toy  Books  contains  exquisite  Coloured  Picturrs 
which  will  alone  commend  them  to  every  Household.  The  subjects  will  please 
every  child,  and  the  variety  shown  by  the  titles  is  sujficient for  every  taste. 


Subcnik  Series. 


Cloth,  price  ir.,  gilt  edges. 

I.  The  Original  Ongar  Poems  for  Children.  By  the  Taylor 

Family,  M.  E.  B.,  and  others. 


2.  The  Basket  of  Flowers ;  or.  Piety  and  Truth  Triumphant. 

3.  EUen’s  Idol.  By  the  Author  of  “Tiny”  and  “T^otty’s  Book.” 

Other  Volumes  of  equal  merit  and  suitable  moral  tone  in  preparation.  '  ^ 


Published  by  JVard,  Lock,  and  Tyler, 


New  Books  and  New  Editions. 


;^xtnt  Scrks  ot  Sixpcnns  i^oolis. 

Or.  Mounted  on  Strong  cloth,  price  ir. 


*  X.  The  Two  Puppies. 

,  2.  The  Cunning  Fox. 

3.  The  Boys  and  the  Giant. 

'  4.  Dick  Dolittle  and  the  Idle  Sparrow. 

'■  5.  Alphabet  of  Animals. 

6.  Aunt  Fanny’s  ABC. 

!  7.  Cook  Robin. 

‘  8.  Nursery  Tales  and  Jingles. 

9.  Aunt  Fanny’s  Nursery  Rhymes. 

,  10.  Naughty  Chickens. 
j  II.  Punch  and  Judy. 

12.  Old  Mother  Hubbard. 


13.  The  Book  of  Animals. 

14.  Three  Little  Kittens. 

15.  Book  of  Birds. 

New  Volumes. 

16.  Little  Miss  Tottie’s  Travels.  With 

Four  Engravings  in  Colours. 

X7.  little  Miss  Tottie’s  Chimney  Corner 
Stories.  With  Four  Engravings 
in  Colours. 

x8.  Little  Miss  Tottie  and  Her  Friends. 
With  Four  Engravings  in  Colours. 


WARD,  LOCK,  AND  TYLER’S 

indestructible  fur  C^liilbren. 

Price  6d.,  plain.  Printed  on  Strong  Cloth,  expressly  prepared. 

Consisting  of  Amusing  and  Instructive  Stories  for  Young  Children,  profusely 
^onsisung  I,  Illustrated  by  eminent  Artists. 

..  .  .  -D  n  I  2.  Large  Letter  ABC. 

1.  Large  Print  ABC.  I 


1.  Easy  Spelling. 

2.  Easy  Reading. 


Ona  ShiUing  each,  coloured. 

13.  Nursery  Rhymes. 

4.  Rhymes  and  Pictures. 


Price  6d. 

PICTURE  A  B  C  (Ward,  Lock,  and  Tyler’s).  Fcap.  8vo.  with  numerous  Illustra¬ 
tions,  Wrapper  in  Colours. 

Aunt  Afiabk’s  Series  ef  ilretta  |3k8 


I.  The  ABC  Book, 
j  s.  A  B  C  of  Objects. 


Plain  ai/.;  Coloured  3d. 

3.  Death  and  Burial  of  Cock  Robin. 

4.  Child’s  Picture  Book  of  Animals. 


I 


Nu-v  Ready,  a  New  Puzzle,  price  2</.  .  ^  , 

THE  CHINESE  GARDEN.  A  Large  Sheet,  Printed  in  Colours. 


Published  by ^  Ward,  Loek,  and  Tyler. 


f - 

i  New  Books  and  New  Editions. 


39aBbn  Series  sf  ittanuals. 


Price  i8j.  cloth  ;  aw.  half  calf ;  24f.  calf;  32J.  morocco. 

HAYDN’S  DICTIONARY  OF  DATES,  relating  to  all  Ages  and 

Nations.  For  Universal  Reference.  Thirteenth  Edition,  with  Supplement 
bringing  the  History  of  the  World  down  to  the  end  of  1870.  By  Benjamik 
Vincent,  Assistant  Secretary  and  Keeper  of  the  Library  of  the  Royal  Insti* 
tution  of  Great  Britain.  “  Indocti  discant  et  ament  meminisse  periu.” 


In  paper  wrapper,  price  2f. 

A  SUPPLEMENT  TO  HAYDN’S  DICTIONARY  OP  DATES. 

Containing  the  Chronicle  of  the  Franco-Prussian  War,  and  a  Summary  of  the 
History  of  the  World,  1868— 1870^ 


In  thick  demy  8vo,  strong  covers,  price  tSr.  cloth. 

HAYDN’S  UNIVERSAL  INDEX  OP  BIOGRAPHY.  From 

the  Creation  to  the  Present  Time.  For  the  Use  of  the  Statesman,  the  Historian, 
and  the  Journalist.  Containing  the  Chief  Events  in  the  Lives  of  Eminent 
Persons  of  all  Ages  and  Nations,  arranged  Chronologically  and  Carefully 
Dated  ;  preceded  by  the  Biographies  and  Genealogies  of  the  Chief  Royal 
Houses  of  the  World.  Edited  by  J.  Bertrand  Payne,  M.R.I..  F.R.S.L.. 
F.R.G.S.  _ 

_  In  thick  demy  8vo,  strong  covers,  price  i8x. 

HAYDN’S  DICTIONARY  OP  SCIENCE.  Comprising  As¬ 
tronomy,  Chemistry,  Dynamics,  Electricity,  Heat,  Hydronamics,  Hydro¬ 
statics,  Light,  Magnetism,  Mechanics,  Meteorology,  Pneumatics,  Sound,  and 
Statics.  Preceded  by  an  Essay  on  the  History  of  the  Physical  Sciences. 
Edited  by  G.  Farrer  Rodwell,  F.R.A.S.,  F.C.S. 


In  thick  demy  8vo,  strong  covers,  price  i6x. 

HAYDN’S  DICTIONARY  OP  THE  BIBLE.  For  the  Use  of 

all  Readers  and  Students  of  the  Holy  Scriptures  of  the  Old  and  New  Testa¬ 
ments,  and  of  the  Books  of  the  Apocrypha.  Edited  by  the  Rev.  Charles 
Boutell,  M.A. 


In  the  Press.  New  Volume  of  the  Haydn  Series.  Price  i8x. 

A  DICTIONARY  of  POPULAR  MEDICINE  and  HYGEINE  ; 

comprising  all  possible  Self-aids  in  Accidents  and  Disease  :  being  a  Companion 
for  the  Traveller,  Emigrant,  and  Clergyman,  as  well  as  for  the  Heads  of  all 
Families  and  Institutions.  Edited  by  Edwin  Lankester,  M.D.,  F.R.S., 
Coroner  of  North  Middlesex.  Assisted  by  Professors  of  the  Royal  Colleges  of 
Physicians  and  Surgeons. 


Published  by  Ward,  Loek,  and  Tyler. 


New  Boolis  and  New  Edilicns. 


WITH  EIGHT  ILLUSTRATIONS, 

ilToxon'B  Jopukr  J30cti5. 


Bditea  ty  WILIiIAM  MICHAEL  ROSSETTI. 


I»«leeant  cloth  gilt,  gilt  edges,  35.  6d.'.  morocco  extra,  lor.  6d.-.  morocco 

antique,  7f.  6t^.;  ivory  enamel,  7J.;  tortoiseshell,  7»-. 


TJu  Press  and  the  Public,  alike  in  Great  Britain  and  her  Colonies  and  in  the 
United  States,  unite  in  their  testhnony  to  the  immense  superiority  of  Messrs. 
Moxon’s  “  Popular  Poets"  over  any  ether  similar  collections  published  by  any 
^other  house.  Their  possession  of  the  Copyright  IVorks  of  Coleridge,  Hood, 
Keats  Shelley,  Wordsworth,  and  other  great  National  Poets,  places  this 


Series  above  rivalry. 

I.  Byron’s  Poetical  Works. 

■a.  Longfellow’s  Poetical  Works. 

3.  Wordsworth’s  Poetical  Works. 

4.  Sx’itt’s  Poetical  Works. 

5.  Sht  ley’s  Poetical  Works. 

6.  Moi'ie’s  Poetical  Works. 

7.  Eool  s  Poetical  Works. 

8.  Keats’s  Poetical  Works. 

9.  Coleridge’s  Poetical  Works. 

10.  Bums’s  Poetical  Works. 


XI.  Topper’s  Proverbial  Philosophy, 

The  Four  Series  Complete  for  the 
First  Time  in  One  Volume,  with' 
Portrait. 

12.  Milton’s  Poetical  Works. 

13.  Campbell's  (Thos.)  Poetical  Worka 

14.  Pope's  Poetical  Works. 

15.  Cowper’s  Poetical  Works. 

16.  A  Selection  of  Humorous  Poetry. 

17.  A  Selection  of  American  Poetry. 
Mrs.  Hemans'  Poems. 

^Nearly  ready. 


Now  ready  in  folio,  cloth  gilt,  gilt  edges,  air.;  Proofs,  India,  mounted,  421. 
KEATS’S  POETIC  ROMANCE,  ENDYMION.  Illustrated  by 

E  J  PoYNTER,  A  R.A.  Six  magnidcent  engravings  on  steel  by  F.  JouBBBT, 
from  paintings  by  E.  J.  Povnter, 


Cloth  gilt,  gilt  edges,  price  j^s.  6d. 

T.  The  IdyUs  of  the  King.  Tennyson 
— Dokb. 

Price  2ir. 

a.  Elaine,  By  Tennyson— Dork. 

3.  I  md.  •>  •• 

4.  Vivien.  M  •• 

5.  Guinevere  »  *• 


6.  Story  of  Elaine. 

7.  Hood.  Illustrated  by  Dore. 

8.  M.ss  Kilmansegg.  Illustrated  by 
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